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ABSTRACT 

This catalog provides performance objectives, tasks, 
standards, and performance guides associated with current 
occupational information relating to the job content of machinists, , 
specifically tool grinder operators, production lathe ope.ratprs, and 
production screw machine operators. The catalog if; comprised of 262 
performance objectives, tool and equipment lists, arid performance 
guides that were prepared from job-related task statements from the 
-occupational inventory. Each performance objective contains the 
condition under which the student will perform the objective, the ^ 
performance required of the worker in the job environment , and a 
job-relevant standard for measuring successful performance of the 
objective. The source of the standard for each objective is 
documented^ The tool and equipment list includes the required tools 
and equipment for completing the performance guides. Accessories 
included are the necessary tools and machinery parts used with a 
basic machine. The performance guides that accompany the tasks 
provide procedural steps identified as subordinate to task 
performance. Appendixe^s to the catalog contain cress-reference tables 
of duties and tasks of machine tool operators; percentages of workers 
using tools, equipment, and work aids; references; and a model of the 
process of the development of the catalog. (KC) 
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INTRODUCTION^ ; • 

The/Vocational-Technical Educatiori Consortium of States (V-TECS) 
is a cooperative venture of twelve 5;tates and four technical training - 
departments of the armed forces for the purpose of developing catalogs., 
of performance objectives and performance guides in occupational 
education through the sharing of resources and technology. T'^ie V-TECS 
member states are Alabama, Fldrid'a, Georgia, Ill inois, Kentucky, 
Maryland, Missouri., Pennsylvania South Carol ina, Tennessee, Virginia, 
and West Virginia. The Air Training Command of the U,S, Air Force,", 
the Naval Education and Training Command of the U.S- Navy, the U-S- 
Marine Corps, and the U.S. Army hold associate membership in the 
consortium.- 

All products are developed within the member states using a uniform 
procedure i?nd format in order to ensure confidence 'in the products and 
promote transportabil ity between states. The major components of the 
. procedure are; (1) review of relevant 1 iterature, (?.) development of 
task listings by a domain of job titles (3) comprehensive interviewing 
of job incumbents for the purpose of further development, refinement, and 
validation of the task 1 i sting, (4) selection of a representative- random 
'sampling of incumbent workers from the population of workers within tHe 
state which is developing the catai,log, --(5) administration of the occu- 
pational inventory to the sample of incumbent, workers, (6) computer 

analysis of data collected from the. sample of workers, (7) conversion 

- ■ ^ ' ' ■ 

of -job-relevant task statements into performance objectives, listing 

tools and equipment, and writing performance guides, (8) comprehensive 

o 
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field review of the catalog, (9) analysis- of data from the fijeld review, 
(10) revision of items in catalog identified during the field review 
as being faulty, and (14) preparation of the final catalog. 

DEFIllITION OF TERMS . 

The following terms have been defined as follows and are used 
consistently for. the V-TECS project: 

Blueprint . A scaleti drawing of a part to be machined, , including 

specifications containing material' to be used, part(s) dimensions, 
• shape, and information to determine the configuration of the finished 
part. . . " . 

Catalog . A comprehensive collection of performance objectives, per- 
formance conditions (tools and equipment), performance guides and ^ 
related data, organized by a job structure or career ladder within a 
domain of interest. 

Domain . A cluster of related jobs. 

D,O.T. Code . A nine digit number used- to identify a specific job 
. within a given domain. 

Duty . One of the distinct major activities involved in the work per- 
formed, comprising related tasks. 

Education Consortium . A group of state agencies, institutions, or other 
• entities which have been legally constituted through liatters of commit 
ment, agreements, or by assignments of higher authorities to work 
■together toward the solution of" problems in education. A membership ^ 
from autonomous agencies and institutions which cut across state 
—boundaries as-they attempt to solve problems or meet' goals. 



Job. . The duties ahd tasks actually performed by a specific individual. 
Job Specifications . Special requirements for a specified job or workpiece. 
Manufacturer' s Specifications/Standards . Requirements of manufacturers 

for care^ adjustment or maintenance of a particular tool or machine. 
Occupational Education . An organized sequence of learning experiences 

consisting of vocational theory, practice, and skill for students 

on a regular or systematic basis. 
Occupational Inventory . A listing of tasks to be performed in a particular 

occupational area, grouped under duty classifications:. Also called 

"task list". . . - 

Operator's Manual . Reference material furnished by manufacturers for 

operation of a particular machine. 
Performance Guide . A series of steps, arranged ina sequence ordinarily 

followed, which when completed may result in the performance of a 

task. LAlso.called "teaching steps". 
Performance Objectives . A statement in precise, measurable tenns of a . . 

particular behavior to be exhibited by a learner under specified ^ 

•» - • • 

conditions. 

Task . A unit of work nativity or operation that constitutes a logifcal 

and necessary step in the performance. of a duty. * 
Task Analysis . A process of reviewing actual job contenfand context in 

business and industry for application to the development of performance 

objectives, and qiMity control within a program of vocational-technical 

education. - 

Workpiece' . . Material(s) supplied to machinists, to be worked to blueprint. , * 

v. " ' -V / ■ • •. ' . 

.specifications and/or job specifications. 



' . : PURPOSE OF THE 'catalog . ; . . . . . : ^ 

This catalog was designed to provide performance objectives, tasks, 
standards, and per-'J'ormance guides associated with current occupational 

information relating to the job content of machinists, specifically 
Tool Gn^er Operators, Production Lathe Operators, and Production 
Screw Machine Operators". Listed below are several of the intended 
uses of the catalog: 

1. Objectives niay be coiT)pared to existing programs for possible 
inclusion. 

2. Measures may be used to determine entering student competencies, 
thus allowing for advanced placement, individualization of 
instruction, etc. 

3. Measurement outcomes may be used. to accept, improve, or reject 
.an instructional procedure or system. 

4. Performance guides may be used as a blueprint for designing . 
curriculum which will support selected performance objectives. 

. 5. Performance guides, may be used as. teaching points for the 

instructor, who may choose to develop supporting instructional 

-, - , . " ■ ' " . ■ ^ ■ ■ ■ ' - - 

objectives which are interim rather than terminal in nature. 

" _ DEVELOPMENT OF THE- CATALOG 

The methodology for the 'conduct of the project to develop performance 
objectives and performance guides" for the job content of machi He tra^fe ' 
opcupations is described in the following paragraphs. 



Prel i mi nary Research 

A stLidy/*T6 determine the stafe-of-the-art of InstrQcfioriaV materials 

for machine shop was conducted early in the project. As many related ^ 

materials as possible were identified and reviewed, "^^'During the course 

of the literature review, a preliminary task listing and tool and' equip- 

ment listing were developed. In order to further develop and refine 

these listings, machinists were interviewed_;in regard to their job content. 

■ ^ . " * • ' ■ ■ "■ ■ 

Interviewing was continued until the respective listings were fully 

"\ - 

developed. At this point, it was possible to produce an occupational 
inventory instrur./^nt with confidence that it was comprehensive. 

Description of the Sample . „ . 

The occupational inventory instrument, which incl uded- sections ^ to 
collect background information, information on tools and equipment used, 
and information on tasks performed was administered by mail and^ by 
telephone interview to approximately 120 machine tool operators., They > 
represented a sample which was random'ly selected from the population of 
machinists in the ^ State of Illinois. The rate of response was^42 percent- 

Analysis of Data 

Computer analysis of the data which resulted from the survey was 
performed by V-TECS, and the printouts were provided to the state -project 
coordinator for interpretation and use iii planning the catalog. Basic 
V reports were provided and were useful in preparing the catalog items. 
Data relating to percentages of workers performing each task was used 
as a basis' for selecting those tasks for which objectives were written. 



The Wri ting Team * . 

A team of specialists was used to review'and refine the job-related 
tasks identified by the occupational survey^for machine trade occupations. 
Performance objectives,' tools, equipment, and performance guides were* 
developed for thq^ identified job-related tasks.: The se\in member team 
was- selected on the basis of local and state recommendations, a demon- 
strated competency in -machine shop work, and a willingness to serve. The 
team was composed of three job incumbents, 'o!;f; area vocational center . 
machine shop instructor, one high school machine shop instructor, two . 
apprenticeship- instructors for machinists ^ and two people experienced 
in curriculum development and testing. • . 

The Field Re^w^ " • » , 

A field review copy of the Machine Tool Operations catalog was 
produced and reviewed by four individuals. The purpose of this field 
review was to provide further validation of the catalog as follows: 
1. To provide 'careful. ^review of all sections of the catalog. 
. 2. To provide" for editing as well as suggestions for rewording, 

\ etc. * . . • 

3. To p.rovide an .evaluation of each performance objective,. an(|,^ , . 
• when "included, 'performance guides for each job-relatgd task 

- (this was performed in terms of stated criteria with a response 
of either YES or NO as to whether or not criteria were met\. . 

4. To provide an opportunity for further information input espec- 
-' idjlly to any NO response's. ■ ' 

A representative of V-TECS developed a description. of a sample of 
: participants to serve on the field review team (three incumbents, ohe 



vocatioridl instuctor, two curriculum specialists) for a total of si: 

■ representing as many as,^possible. of the geographic areas of Illinois. 

■ ' ' . - ■ ■ . ■ - ■ ( . 

- The field review team was selected based on the criteria above as well 

as localand state recommendations, demonstrated technical competencies, 

and -a willingness to serve. One hundred percent participation based 

on selection criteria was achieved. 




ELEMENTS OF THE CAmOG 

This- catalog is comprised of performance objectives, tool and 
equipment' lists, and performance guides which were prepared from ' 
•job-related task statements -from the oc^pational inventory. 
, ' Each performance objective contains the following elements:' (1), 
'the condition under which the student will perform the objective, (2) 
• the performance required of the worker in the job environment, 
and (3) a job-relevant standard for measuring successful performance of 
the objective. The source of the standard for each objective is docu- 
mented from one of^^the three sources outlined below: 

1. The primary source of performance standards is job-based 
inforniation-provided in technical manuals, certification 

requirements, or other germane literature. 

2. The secondary source of performance standards is the level 

of performance agreed upon by incumbent machinists and super- 
visors who served on the writing team or as, consultants to the/ 

. ■ ' team. • ■ . ' • . . . • - 

3. the third source of performance standards is the subject matter 

, . . specialists on the wnting team. However* . specialists are used . , 



-only as resource when the first two-Sources. are. unavailable. 
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The source of the standard is identified after each performance 
objective. Listing of a reference in no way implies that this is the 
only source of an appropriate standard and certainly should not be 
construed as blanket endorsement of the organization or publication 
from which the standard was secured. There may be other valid sources 
in addition to those cited. 

The tool and equipment list includes the required tools and equip- 
ment for completing the performance guides. Accessories included are 
the necessary tools and machine parts used with a basic machine. 

The performance guides which accompany the tasks are procedural 
steps identified ais-^subordinate to task performance. They may require 
slight modifications '^because of equipment differences, availability of 
tools, local practice, etc. , and are suggested items. 



PERFORMANCE OBJECTIVES, PERFORMANCE CONDITIONS, 
AND PERFORMANCE GUIDES 




DUTY: PERFORMING SUPERVISORY FUNCTIONS 



PERFORMANCE OBJECTIVE NO. 1 

■ TASK: Determine availability of supplies and materials 

STANDARD: Materials and supplies must be ordered as heeded, and the 
inventory records must be updated. \ 

SOURCE FOR- STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Inventory list [ ' 

— -Information -on-reorder~points- — . — '-^ — — ^- 

Inventory record , 
Requisition . ^ 



PERFORMANCE GUIDE: . • ' / 

1. Determine supplies and materials needed for job. 

2. Identify supplies >nd materials in stock'. 

3. Obtain needed supplies and materials. 

a. order"^ stock with requisition 

b. record stock received 
. c. store stock \ 

.4. Maintain record of requisition. 
5. Maintain work order files. ^. 



DUTY: PERFORMING SUPERVISORY FUNCTIONS 



PERFORMANCE OBJECTIVE NO. 2 



TASK: Check end product qua! ity control standards 



STANDARD^: Inspect each unit on one-of-a-kind product, and a sample 
of units on mass-produced. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR~~PERFORMANCE OT TASK: 
Blueprint specifications 

Finished product (mass-produced and one-of-a-kind) 
Precision measurement instruments 



PERFORMANCE GUIDE: - 

" 1. Determine product standards from' engineering or manufacturing 
specifications. 

2. Determine which measuring instruments to use..\ 

3. Inspect and measure eac^h one-of-a-kind product/ 

4. Inspect and measure sam.ples,.pf mass-produced products based on 
quality control standards. - 

5., Reject or pass units* according to qual ity;CQntrol standards. 



DUTY: PERFORMING SUPERVISORY FUNCTIONS 



PERFORMANCE OBJECTIVE NO. 3 

TASK: Supervise machine use and operation 

STANDARD: During an eiqht hour work 'period optimum use of machinery 
must be maintained. . * 

'SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Machine shop 



PERFORMANCE GUIDE: V 

1. Inspect work area conditions. \< 
"2, Prescribe machine maintenance. 

a. " determine cause of down time 

b. initiate repairs / _ 
3. Insure proper machine operations with regard to safety and in 

accordance with manufacturer's* specif ications.' 




DiJTY: PERFORMING SUPERVISORY FUNCTIONS 



PERFORMANCE OBJECTIVE NO. 4 



TASK: Supervise maintenance. o'f shop safety equipment 



STANDARD- Supervision of machinery setup, safe operations, and safety 
equipment maintenance must be in accordance with Occupa- 
tional Safety and Health Act of 1970 standards. 

SOURCe FOR STANDARD: Writing team of incunibent workers 



CONDITIONS FOR PERFORMANCE. OF TASK: . 

Occupational Safety and Health Act (OSHA) standards • 
Safety equipment maintenance mainuals 



PERFORMANCE GUIDE: , - 

1. review OSHA standards for shop, safety. ^ ^ ' . . ' 

2 Observe equipment operations with respect to OSHA guide.nnes. 
3*. Observe equipment set up with respect to, OSHA guidelines. 
■ 4. Mair.+ain safety checks and maintenance schedule for shop 
safety-equipment. 
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DUTY-: PERFORMING SUPERVISORY FUNCTIONS 



PERFORMANCE OBJECTIVE NO. 5 

TASK: Inventory suppl ies and materials 

STANDARD: Determine exact quantity of supplies and materials avail- 
able and what is needed. All items- must be counted and 
recorded on stock sheet. , . . \ ' 

SOURCE FOR STANDARD: Writing team of incumbent workers \ 

. ■ ' , ' ■ • . '^^ 

. CONDITIONS FOR PERFORMANCE OF TASK: • , 



Stock inventory list 



Stock required list 



PERFORMANCE GUIDE: . 

* - " ■ - 

1. Obtain inventory "records. . 

2. Count items -in 'stock. 

3. Record description and stock nurnber of items. 

4. . Refer to reorder points to determine replacement rieeds. 

' 5. Record maximum and minimum quantity and quantity to be ordered, 
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DUTY: PERFORMING MATHEMATICAL .CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 6 

TASK: Measure workpiece. using inside cal iper " 

STANDARD: Workpiece must be measured to an accuracy of plus ' 
or minus 1/64" of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: ' 

Blueprint ' ^ * . 

Inside caliper , 
Steel rule 

Workpiece v 

PERFORMANCE GUIDE: ^ ^ ■ 

1. / Determine' measurement specifications from blueprint./ 

2. Measure workpiece with steel rule and inside caliper. 

a. apply one caliper leg to the very end of rule and measure 
with other leg ^ 

b. . check for squareness of cal iper against'irule ' ' 

3. Record measuriement. . . • W • ■ - ^ ' 



DUTY: PERFORMING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 7 

TASK: Calculate amount of mc.ten'al to be removed to obtain correct 
limits for rework. ... 

STANDARD: Must be~within-|>1u'5- or minus .001 of blueprint specifications 

■ ■ • , " ■ p . " ■ ■ ■■ 

SOURCE FOR STANDARD: Writing team of incumbent workers • 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 
Calculator 



PERFORMANCE GUIDE: • 

1. Determine dimensions of workpiece.. 

2. Record amount of materia! to be removed. 



DUTY: PERFORMING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 8 k 

■ . . ■ _ ■ ■ / I • . ■ ' • 

TASK: Calculate conversion of revolutions per minute (RPM) to 
surface feet per minute (SFPM) 

^- STANDARD: Answer must be rounded off to surface feet per 
minute")(SFPM). , 

SOURCE FOR STANDARD: Writing team of Incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Formula 

Grinding wheel specifications 
Machine operating RPM 



.PERFORMANCE GUIDE: _ 

1. Calculate surface feet per minute (SFPM) using a reference 
formula, grinding wheel specifications, and machine 
specifications. NOTE: SFPM = RPM x circumference of wheel 

. , in feet. - " . 

2. Round off answer to SF/M. . 



DUTYr PERFORMING MATHEMATICAL CALCULATIONS 



> 



PERFORMANCE^BJECTIVE NO- . 9- / . • 

TASK: Calculate dimensions of keyseats 

■ ■ : "'-^ ' . . , • ■ . r-, 

STANDARD: A tolerance of + .003 must be obtained inJcalculations 
for correct fit. ^ 

r'~ \ " ' • ' - ■ " 

SOURCE FOR STANDARD: Writing team of incftnbenti workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint . ^ 

Calculator • 
Key (woodruff) . „ 

Machinist's handbook • V 



PERFORMANCE GUIDE: 

1. Determine type of key stock. 

• • a., flat ■: . ■ • ., 4.- - 

b . woodruff ' ' 

2. Determine the depth of cut from engineer's han,dbook. - 

Formula for determining assembled key and shaft measurement of top 
of key to bottom of shaft : . . , ..■ . ■, 

J = S - (M + D) + C; ■ 

where:, ( ) ■ '. . - • 

J = measurement-^ over key and shaft 

S = diameter of shaft ... 
. M = height of key above shaft - ■ ^. 

. D = depth of cut • 
■ C = depth of key" 



' Formula for milling keyseat" : 
M = 1/2 (S - </s^- F.^) : . , 

where: 

M ='^measurement - - — ~ - — 

S = diameter Qf shaft . 
E = Width of keyseat , 



DUTY: "PERFORMING MATHEMATICAL CALGULATIONS 



PERFORMANCE OBJECTIVE >;0. ,10 . ' ^ 

■ ■ r ■ _ * . . ■ • ■ 

TASK: Calculate gear blank specifications for indexing 

* . . . ■ . , , • • ■ 

STANDARD* Gear blank specifications for indexing must be within 

. ' ± -001- ^ 

' • •■ ■ -U -'A . ■" . . .■ 

» SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: ' * . 

Calculator 

Gear blank c 
Job specifications 
Machinist's handbook 



PERFORMANQE: GUIDE: 

1. Determine diametrical pitch, number of teethe blank outside 
diameter, and whole depth of tooth. C.. 

2. Calculate indexing. . ^ 

a. for plain indexing head, or, 

b. for direct indexing 



PI a^in- indexing using 40:1 ratio : 

Fomiula:'^ 40 
N 

where: , 
40 = constant 
N = numb^er of turns 



DUTY: PERFORMING MATHEMATICAL CALCeLATJGNS 



PERFORMANCE OBJECTIVE NO. 11 

TASK: Calculate machine RPM for a given material size 



STANDARD: RPM must be rounded off to the nearest whole number. 



SOURCE FOR' STANDARD: Writing team of incumbent workers/; 



CONDITIONS FOR PERFORMANCE OF TASK: 

Calculator . ' - 

Cutter specifications H.S.S. . 
Material removal rate - cubic inch (machinability) . 
Machinist' s handbook reference o^; 
Workpiece cutting speed. (SFPM) _ 



PERFORMANCE GUIDE: 

1. Cajculate RPM using formula. 

2- De'termine feed by machinability rating. 

3. Use machinery handbook. ^ * ' r\\. 

Calculate RPM (speed) for mild steel using formula' 

RPM= OS X 12 

' 3.14 X D . 

where: « 

: CS = cutting speed (from machinery handbook) 
12 = constant • 
3.14 = constant 

D = diameter of stock or cutter 



DUTY: 



PERFORMING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 12 - • r 

' TASK: Calculate stock. utilization • ^ ^ 
' STANDARD: Stock must meet blueprint matorial ,specif iciti.ons. 

SOURCE FOR STANDARD: Writing team of incumbent workers • 

/ ■ * 

CONDITIONS FOR 'performance OF TASK: 



Blueprint . ' 
Galculatbr 
Stock inventory,. 



PERFORMANCE GUIDE: V , ^ ' ' ' - 

1. Study. blueprint;-^?^ w. ^ --^z ' '* V 

..:a. check finished stock size .X V >c^ 

b. check. materialvrequired. . ^ v T ' 

^ 2. Check scrap stock .^i *\ / ^ 

^'^ a. / ele^t- and measure available stock " ^ ^ ' ' 
/ '■ b. cJol^nnine^^w device ' .^.^ y ^ 

- c. determine' machining operation 

3. Completei list- of^^materials. 



DUTY: PERFORMING MATHEMATICAL 'CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 13 
JASK: Calculate tolerances 



STANDARD: Calculate tolerance ar^d/dr allowance for specific job to 
' a bilateral; tolerance of ± . 001". 

SOURCE FOR STANDARD: Wri^g team of incumbent w 

CONDITIONS FbR PERFORMANCE OF TASK: , ; 

Calculator . : 

Job specifications\ * » 

Machinery handbook / . - 



PERFORMANCE GUIDE: - , ; ; 

1. Determine nominal basic size. 

2. Apply^'bilateral dimensions to basic size. : ; 

3. Check maximum and minimum size ^f allowance between parts- 

4. :- Calculate different types of fit. 

a. transition 

b. press -(interference) ^ 

c. shrink 

d. running 

1 . class X, y, z 



DUTY: PERFORMING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 14 



TASK: Convert to metric measurement 



STANDARD: Nominal size .inedsurenient must match the conversion 
chart. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

, English linear measurement 

Job specifications 

Metric tables and/or charts ' 



PERFORMANCE GUIDE: 

1. Determine' nominal size of measurement, 

2. Check size of measurement to metric measurement, 

3. Record results. 



DUTY: PERF^ING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 15 > ^ ^^^^^ ^ 

TASK: Determine, clearance, relief , and rake of cutting'' tools 



STANDARD: Angular dimensions must be plus or minus 1/2 degree 
of print specifications 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Pre-ground cutting tool H.S.S. : / 

Six-inch protractor with rule 

Type of materi al to be machi ned ^ " - .- ■ -- ^ ; " " 

Tool gage v . , ; 



PERFORMANCE GUIDE: 

1. Determine material to be machined 

a. Ferrous material 

1. cast iron 

2. mild steel 

3. tool steel 

b. Non-ferrous material 



.IV brass 

2. aluminum 

3. bronze * 



2. Select tool blank 

a. High speed steel 

b. Carbides 
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'duty: performing MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 16 ' 
TASK: Determine material tensile strength . 

STANDARD: Tensile strength of material must meet specifications in 
■ 7 "nnactTlTTeTTrirendboo k . — ■ 

SOURCE FOR STANDARD: Writing team of incumbent workers' . " 



CONDITIONS FOR PERFORMANCE OF TASK: 

Material of standarjJ raw stock size ; 

Table 9f .strength data ' y ■ ' " ■ 

tensile testing machine 



PERFORMANCE GUIDE: 

1. Determine type of material. 

2. .Prepare test siiecimen. 

3. ' Position material on tensile tester. 

4. Record gage reading. 



■ • , • - . . ^ : .■ ■ ■ 2 



ERIC 
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DUTY : PERFORMING MATHEMATICAL CALCULATIONS 



PE[?FORMANCE OBJECTIVE NO. ^17 ; ' 

TASK: Take micrometer readings to/ determine shaft diameter 

STANDARD: Accuracy required for micrometer calipers is plus or minus 
.001*'. Accuracy required for vernier micrometer cal ipers 
is plus or minus .0001". 

SOURCE FOR STANDARD: Writing team of incumbent workers 




CONDITIONS FOR PERFORMANCE OF TASK: 



Flat sibpidk 
Micrometer calipers 
Round stock 

Vernier micrometer calipers 

PERFORMANCE GUIDE-: 

1. Clean stock- 

2. "Zeroj'n" micrometer* 

3. - Test piece part. 

4. Record results.- / 
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, DUTY: DESIGNING AND PLANNING MACHINE WORK 



PERFORMANCE OBJECTIVE NO. 18 



TASK: • Sketch parts - ." - 

STANDARD: All dimensions and views of sketching, must be to job. ; 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Paper 
Pencil - 

Specifications for, part 



PERFORMANCE GUIDE: 

1. Sketch orthographic views. 

2. Dimension- views. 

3. Record bill of materials. 

a . number of pi eces 

b. type of material 

c. type of machine operations 
. d. finishPoperations 



ERIC 
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DUTY: DESIGNING AND P_ANNING MACHINE WORK 



PERFORMANCE OBJECTIVE NO. 19 " 

TASK: Perform layout for precision machine work vusi 
instruments 

STANDARD: Lay out a work'piece according to blueprint specif ications 
with location of positions within .001" and angles to an 
accuracy of 5 minutes . \ 

SOURCE FOR STANDARD: Writing team of incumbent workers ' 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 

CI eaner : 

Layout fluid 
Layout tools 

Precision. measurement instPttwents 
Workpiece . 



PERFORMANCE GUIDE: 

1. Review blueprint. . 

2. Clean workpiece. 

3. Coat workpiece with layout fluid. 

4. Scribe r.eference line. 

5. Scribe lines. : 

6. Check blueprint for accuracy. 

7. Indicate required machining operations on job. specif ications. 



DUTY: DESIGNING AND PLANNING MACHINE WORK: r 



PERFORMANC E OB JECTI V E NO • 20 

TASK: Locate holes from edge of workpjece using miH ling machine 

STANDARD: Perform layout to within plus or minus .0.01 of blueprint 

\ specifications. _ . 

^' SOURCE, FOR STANDARD: Wming team of incu^^^ " 



CONDITIONS FOR PERFORMANCE OKlASK: 

Blueprint 
Collet or. chuck 
— Gombi nat i on-dril l-rrrr ^ . „ J 
Edge finder 
Milling machine . 
Workpiece - . 

Vise 



PERFORMANCE GUIDE: 

1. Review blueprint. 

2. Mount edge finder; 

3. Mount workpiece. 

4ii Locate edge'with edge finder. 

5. Calculate dimensions. 

6. Remove edge finder, r, 

7. Insert combination drill in chuck. 

8. Center drill hole. 



DUTY :; DESIGNING AND PLANNING MACHINE WORK 



PERFORMANCE OBJECTIVE NO. 21 . : \ 

• i' • . ■ ■ ■ V ■■• • ■ ■ : ' : 

TASK: Inspect, remove and replace part(s) for repair oXmachine 
■ work - *■ ■ ■■.-:■.•„..-.. * ■ 

STANDARD: Worn part must be/removed and- replaced to jnachine speci^f^^^^^ 
cations. * 

SOURCE FOR STANDARD:^ Writing team of incumbent workers 

^ CONDITIONS FOR PERFORMANCE OF TASK: ^ - 

Appropriate tools » 

Job specif icatioris ■ - , ' ■-" 

, Maintenance manual ^ 
Machine parts 

. "PT^is'iFn'Masurement instruments . . 



PERFORMANCE GUIDE: >^ . . ' ' . 

1. Inspect each machine part to determine if it needs repair, 
replacement, or machine work, . 

2. F-2i»^ove parts which are in need of repair, replacement, or work* 

3. Route parts removed to the appropriate work station for work. 

4. Inspect all returned parts. 

5. InstaVl parts on machine. 

6. Align and adjust assembled unit. 

■ 7, Run machine with power off (prevent damage). , 
8. Run machine with power jon. 



DUTY: DESIGNING AND PLANNING MACHINE WORK 



PERFORMANCE OBJECTIVE NO. 22 - 
TASK: Test for hardness 

STANDARD: Test must meet blueprint specifications. 
SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 



^ Cast i ron sampl e _ : . _ 

Steel sample' (soft-tempered, 
Te'st blocks 

Cbmparatiye Hardness Scales 
Rockwisl 1 . Hardness Jester 
Bri nel 1 Hardness tester 
Emery paper . 



PERFORMANCE GUIDE: 



unhardened) 



1. Remove alV^ scale, rust, dirt, etc. from sample. 

2. Place specimen on anvil. 

3. Adjust hardifess tester. 

4. ' Apply minor load of 10 kg. ^ 

5. Set dial to zero on black figure scale. 

6. Apply major load. ^ 

7. Remove major load. 

8. Take reading while minor load is applied. ' ' 

9. Derive hardness number from scale based on reading. 



duty: performing METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 23. 
TASK: Clamp workpiece 

STANDARD; Workpiece must be secured in holding device^ 



SOURCE FOR STANDARD: ; Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Machine accessories • ^ ^ 

Tools , ' 

Work holding device 
Workpiece 



PERFORMANCE GUIDE: 

1. Identify types and sizes of holding devices. . 

2. Identify accessories for holding device/ 
37^Select proper work holding device ahd~-attachments-for 

workpiece. 

4. Secure-work holding^device to table. 

5. Secure workpiece in holding devicev ' . .--.^ — ^ 

6. Check for level, squareness, or angle. 

7. Inspect for safety of holding device. 
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duty : PERFORMING METALWORK OPERATIONS ' • 



PERFORMANCE OBJECTIVE NO. 24 
TASK: Cut metal stock 



STANDARD: Metal stock must be cut to within 1/64 of blueprint 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers .... 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 
Cutting tools 
Measuring instruments 
Metal stock 
Work holding device 



PERFORMANCE GUIDE:- 



1. Measure workpiece to deiiermine size^and amount to be cut. 

2. Install metal stock- in m^k holding device. 
37~ Select- cutting tools. 

4. Cut metal stock "to .blueprint^ecifications. 

5. Check* cut workpiece. , ' 



ERIC 
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' . ■34' 

DUTY : PERFORMING METALWORK OPERATIONS 



V 



PERFORMANCE OBJECTIVE NO. 25 ... ; 

TASK: Fabricate special cutting tools ^ 

... STANDARD: Fabricate cutting tool to within plus or.minus . 001 of 
' . blueprint specifications. ,^ ^ 

SOURCE FOR STANDARD:. Writing team, of incumbent workers 



^CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 
Gr-i ndar 



\ ' Precision measure ment instruments 
^ TooV steel ^ 



PERFORMANCE GUIDE: 

1. Identify workpiece material. . 

2. Select tool steel. 

3. . Select cutter to perform machining operation, 

4. Select grinder accessories. 

5. Set up grinder. 

6. Shape cutter to perform job specifications. 

7. . Measure cutter for accuracy. . . 

8. Inspect cutter for sharpness. ^ 



EKLC 
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duty: performing METALWORK OPERATIONS' 



PERFORMANCE OBJECTIVE NO. 26 
TASK: Heat trea.t metal 



STANDARD: Heat treatnfiaterial must meet or exceed job specifications 
j-^^j^^^^using procedures from the machinist's - handbook, ■ ^ °' 

SOURCE FOR STANDARD: Writing te'am of incumbent workers ' 



CONDITIONS. FOR PERFORMANCE OF TASK: 

Hea t trea ting equipment 
Job specifications 
Machinist's handbook 
Tool steel 



PERFORMANCE GUIDE: 



1. *. Determine heat treatment procedures for Workpiece. 

2. Determine temperature requirements from appropriate table- 

3. - Select treating sequence from tool engineer's handbook. 

4. Select and set up heat treating equipment and accessories- 

5. Observe all safety rules for heat treating process. 

6. Heat- treat workpiece. 

7. Test workpiece. 



EKLC 



DUTY : ' PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 2> ' „ • 

TASK: Operate cylindrical grinder - 

• - ■<> v.'^- ... - . ./.\. .■■„ 

' ' STANDARD^ Grind workpieca to witllin plus \)r minus Total Indicator 
\ , - Reading (TIR) of blue^print specifications^ u 

handbook.* V » * . " • • ^ 

' SOURCE FOR STANDARD: ' Writing team of incumbent workers 

■ CONDITIONS FOR PERFORMANCE OF TASK: 

. . • ■ r ^' : 

Alloy steel (annealed) workpiece ' 
Carbon sfeel (hardened); workpiece 
Blueprints for each workpiece 
Cylindrical grinder : 
' MachifiisjtVs hahdbook^^^^^-^^^^^^ • 
Precision measurement devices 
, . Wprk holding devices ^ 

Dial indicator ^ • •> 

• PERFORMANCE GUIDE: . .. . * " ' 

1; Mount workpiece. - . • • * 

2. Determine workpiece' finish. * 

3. Referito machinist 's handbook: for basic- process data. . 

4. Set grinderls . traverse feed and workpiece RPM. ^ ^ 

5. Adjust workpiece to grinding wheel. 

6. Grind workpiece. 
■ ' 7. • Measure workpiece for accuracy; 



DUTY : PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE N(5. 28 : V ; 

TASK:" Operate hone to apply proper surface in^a cylinder 



STANDARD: Tolerance of the honed surface in cylinder must be 
between .0003" and .0005". '• \ 

- ^URC'e for STANDARD: ; Wri ti ng team of incumbent workers 




C0NDITI0NS_FOELE£R£QRMANCE_aE^ASK;. 



Blueprint 



Honing machine 
. Hones " " '* • . y . 

Precision measurement instruments. *. . 
Work holding devices \ : . » V 

Workpiege with a bore diameter of 2 inches \ 

PERFORMANCE gOIDE:. 

1. Attach and secure workpiece to wojrk holding device. 

2. Select hones. , ^ 

3. Adjust hones to workpiece. 

4. Flood hone and workpiece with coolant. 

5. Hone, workpiece to remove stock from bore diameter. 

6. Measure workpiece and hone to size given in job specifications. 





DOjy : PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 29 • 

TASK: Perform bench' cross filing ; 

STANDARD; Wbrkpiece must be' filed to within .001 of blueprint 
• . specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

— CONDITIONS. FOR PERFORMANCE OF TASK: r---^--— -^■■;\;'-.V ' 

Bevel protractor 
■ Blueprint 

" Files :., . ■ 

; File chart ' ' 
File handles 

^ File card . ■ V 

- Measuring instruments " 
, Steel square 
* - Vise and false jaws 

Workpiece ' 



PERFORMANCE GUIUE: : ' 

1. Select, appropriate file 

2. . Check file handle 

3. Clean file. 

4. Mount workpiece. 

5. Test flatness and/or angle of work. 
6^.:^he€k^foif^Prinn.ing ' ■ ^ 

7. File to final tolerance. 

8. Check specifications. . . , 



DUTY: PERFORMING MEtALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 30 ■ ^j;^' ; ; ^ 

TASK: Polish metal ^ ' 

STANDARD: Smooth finish surface must be polished within 64- 
'.• microfinish. . - ; . 

/ ^SOyRCE FOR S TANDARD ; Writing team of incumbent workers 

. ra^ FOR PERFORMANCE OF TASK: 

Abrasive v ; .. . ' . 

Blueprint • 
Finish scale 
Grinder (buffing wheel) 
Tripoli or rouge 
. Workpiece 



PERFORMANCE GUIDE: ■ . / 

1. Determine method of polishing (machine and/or hand) . 

2. Select abrasive. : " ' 

3. Examine surface of workpiece. ; " 
'4. Smooth metal surface. 

5. Clean off abrasive. 



DUTY :. PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO.' 31 ' ; ^ 

. TASK: Measure depth of_a b1 i rid hole : : ' ■ i / : ; ■ - ' 

\ STANDARD: Counterbore must be to a tolerance of plus or minus 1/64" 
using rule depth gage and plus or-minus .015" Using the 
micrometer depth gage or ito specif ications. 

■ . SOURCE FOR STANDARD: Writing team of incumbent workers - " 

7-— eONDmONS-FOR-PERFORI^Ne^F^iVV^^ 

. Micrometer depth gage J - 

' Rule depth gage • '\ " , 

Workpiece, drilled and counterbored 



PERFORMANCE GUIDE: ' ' ; ^^^^^^^ ^ ^ ' 

Rule Depth Gage ^ 

1. Clean reference surface. 

2. Slide rule as far as it will go into .the hole without disturbini 
contact of gage head and work. 

3. Tighten clamp nut. 

• A. , Remove from hole and read depth dimension on rule at junction., 
with gage head. . 
Micrometer Depth Gage 

1. Insert appropriate measuring rod. 

2. Project the measuring rod through finish base for a reference 
surface at right angles to the hole.-* ' 

3. Turn the thimble on the sleeve for accurate measurement. 

4. Read depth dimension on micrometer sleeve. 



DUTY: PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 32 

TASK: Measure concentricity with dial test indicator 



STANDARD- Dial indicator must be.accurate to within plus or minus .OOOl'V 
of blueprint specifications. ;> 

SOURCE FOR STANDARD: Writing team of incumbent workers _ 



CONDITIONS fOR-PERFORMAtiGE"OrTASICr 

Dial test indicator 
Work holding device 
Workpiece 



PERFORMANCE GUIDE: 

1. Mount dial indicator to tool holding device. 

2. Align workpiece with dial indicator; 

3. Adjust workpiece until desired tolerance is 'reached. 




=■-■'*■■■■■■■ • ' ■■■.'42;': 

DUTY: PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 33 



TASK: Measure with height gages using gage blocks 



STANDARD: Layout measurements must be within a 

. tolerance of plus or minus .001" or. to blueprint 
i. specifications. 
- — ^SOURGE~FOR-STANDARD^Writing-team-of--incumbent-'workers- 

CONDITIONS FOR PERFORMANCE OF TASK: ' 
Blueprint 

Cleaner " • . " 

. Gage blocks 
Height gage 

Precision measurement instruments 
Scribe points 
Workpiece - 
Surface plate 

PERFORMANCE GUIDE: 

1. Clean surface plate. 

2. Place workpiece and height gage on surface plate. 

3. Select attachments for height gage. 

4. Wring gage blocks together to specified dimension. 
5. Set height gage to gage blocks., _ ^ 

6. Transfer measurement to workpiece. 



EKLC 
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DUTY: PERFORMING METALWORK OPERATIONS 



PERFORMANCE OBJECTIVE NO. 34, : 
TASK: Measure with sine bar 

STANDARD: Workpiece measurement must be within plus or minus • 
5 minutes or to blueprint specif icaitions. 

^^''^URCE FOR STANDARD: Writing team of incumbent workers 

CONDIT^IONS FOR PERFORMANCE OF TASK: 

. Gage blocl^s '• , 

Job spec ifji cat ions 
Machinist"^, handbook 
Sine bar (5 inch) 
Surf ace. pi ate 

Precision measurement i'.;struments 
Workpiece , 

Height gage • * . 

Dial indicator 

PERFORMANCE GUIDE: , \ 

/ 1. Clean'surface plate, gage blocks and sine bar, if required.. 
A 2.. Determine angle requirement. 

3. Select gage blocks and wring together. 

4. - Place sine bar on surface plate with gage blocks under sine 

bar roll. ^ ' ~~ - . ~^ 

5. Place workpiece on sine bar and adjust setup to determine 

woV'koiece angle. . 

6. Check angle with dial indicator. by moving both indicator and 
height gage on entire surface of workpiece. . 



DUTY: PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 35 



TASK: Cut materials with hand hacksaws 



STANDARD: Sawed workpiece must be within 1/64" of job specifications. 



SOURCE FOR STANDARD: — Wr~vting-~team-^f— iiiGumbent-^wor-^^ 

CONDITIONS FOR PERFORMANCE OF TASK: 

Aluminum pipe 
Hacksaw frame 
■ Hacksaw blades • 
Job specifications 
Soft jaws 

Work holding device (vise) 



PERFORMANCE GUIDE: - 

1. Select the correct blade.. 

2. Mount blade. 

3. Secure workpiece. 

4. Saw workpiece. 

a. saw backwards slowly and with light pressure to make 
saw kef f. 

b. apply forward strokes lightly ^ntil saw blade has seated 
" in kerf ^-^.-^ ^ - - 

c. work approximately 70 strokes per minute until material is 
cut. - 



DUTY: PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 36 . 
TASK: Cut threads With dies 

STANDARD: Cut threads must meet a class 2A fit. 

SOURCE FOR STANDARD: Writing team, of .incumbent workers 



DDNDTTTORS-FOr PERFO RMANCr OrTASICr 

Blueprint 
Cutting oils 
Dies 

Diestock 
File 
Rule" 
Vise 

Workp.iece . 



PERFORMANCE GUIDE: 

1. Select die^ . . 

2. Secure workpiece in vise. 

. 3. Mount die in diestock. ' . ' 

4. Bevel the end of the workpiece.. ^ 

5. Square diestock to workpiece. \: 

6. Cut threads and lubricate dur,ing threading operation. 

7. Chfick threaded workpiece to specifications. 

8. Fin'sh bevel workpiece. • . . 



EKLC 
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•DUTY: PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 37 

TASK: Hand sharpen cutting tools with abrasive irz^ 

" STANDARD: Edjes must be honed with all Durr^ ^^i^b^. 



.SOURCE FOR STANDARD: Writing team of incumbent workers 
-CONDIT-IONS-FOR-^PERFORMANCE-OF-TASK:— — - ' . — - 



Cutting tools 

Job specifications 

Lubricant 

Oil stones (hones) 
Slip stones 



PERFORMANCE GUIDE: 

1. Select cutter sharpener (stone) 

• 2. Sharpen to specifications Mubricate during sharpening). 

3. Inspect cutter. 

4. Clean sharpener., ■ 



DUTY^: PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 38 



TASK: Ream holes with hand reamers 



STANDARD: Hole must be reamed to a tolerance of .0001 '( to 
.0005" of specifications. V v: 

SOURCE FOR STANDARD: Writing team of incumbent, w^^^^ 

CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

Drill press I 
Spring loaded center ; 
Lubricant -..^-r 
Tap wrench 
Work holding device 
Workpiece 



PERFORMANCE GUIDE: 



Hand Reaming - Bench Work 

1. Secure workpiece to work holding device 

2. Select reamer. 

3. Mount reafner in tap wrench. . - - ^ " 

4. Lubricate and ream to specifications. 
Hand Reaming with Drill Press .. 

1. Complete steps 1-3 above. 

2. Mount spring loaded-center in drill press spindle. 

3. Align center to tap wrench. ^ 

4. Lubricate and hand ream to specifications. 




DUTY : PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 39 

TASK: Remove and replace Helical coil wire screw thread ^insert "(STI) 

STANDARD: Helical coil must be firmly secured in the hole. 
SOURCE FOR STANDARD: Writing\team of incumbent workers 
--X0NDI-T-I0N-S-F0R~P£RFGRMANC-E-OF-TASK:— — — 



Cleaner 
Helical coils 

Pliers i 
. Tables of taps for (STI) \ 
Taps \ 
Tap wrench ■ 
Work holding device 1 
Workpiece \ 



PERFORMANCE GUIDE: 



1. Secure workpiece in work holding device. 

2. Remove worn or damaged helical coil (STI). 

3. Select proper tap. | 

4. Clean or retap threads. 

5. Select proper helical coil "(STI). - 

6. Insert helical coil (STI) and check to specifications, 



DUTY: : PERFORMING BENCH WORK 



PERFORMANCE OBJECTIVE NO. 40 a V 

TASK: Remove damaged screws and other non-hardened threaded hardware.- 



STANDARD: Part must be removed without. damaging threads 
in hole, ' : 

SOURCE FOR STANDARD;. Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Center punch ' . 
Chuck key .^i, ■. ' ^ ^ 

Drill motor ^ / 
Screw extractor 
Taps :/ 
- Tap wrench ' ' 
Work holding device 

Workpiece ^ 
Drills 



PERFORMANCE GUIDE: * ' r,,,:- 

1. Secure workpiece in work holding device.^ 

2. Select drill, center punch, and drill hole ..in damaged part. 

3. Place screw extf^actor in hole • \ ' 

4. Remove damaged part. . ; ' 

:^^M=r.rr5=====^rrspeet==^:hreadsH^^ — o ^ ■ - ■ 



DUTY : . P ERFORMI N G B EN C H WORK 




PERFORMANCE OBJECTIVE NO. 41 




TASK:. Shape metal 



STANDARD: ' Workpiece must. be. to a tolerance of plus or minus .020 flat. 




SOURCE FOI^ STANDARD: Writing team of 'incumb^^^^^ 



CONDITIONS FOR PERFORMANCE OF TASK:'. 



Air grinder 
.Air supply 



Oxygen and acetyl ene torch • 
outf it ' 



Blueprint, •. 
'Cutter bits * . - ' 

Chuck wrench • ' . ' ^ 3 

Hitnd chisels 

Hafnmers ^ ^ ; 

Measurement devices 

Sjg|?hes 

.^g^ holding device ' • ^ , ; ; 

■ ^^^^^icpiece 

PERFORMANCE GUIDE: 

High Speed ATr Grinder ' - ; V 

1. Secure cutting bit in chuck. ; 

2. Check air supply.. , • - 

3. Connect griJider to air supply. • ' 
^^^^^^^ ' \A 

5. Shape workpiece. 
Shape and Work to Specif i cations , ' 

'1. Use portable h^nd^drill with; proper tool attach 
. 2./ Select and use Shd^pened hand .chisels, punches, and hamftiers. 

3. Shape and work to job specifications. . 

4. Measure for accuracy. 



DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 42 

'TASK: Center punch' hole 

STANDARD: Hole must be punched' to within plus or minus 1/64" 
of blueprint specifications. - 

SOURCE TOR STANDARD: Writing team of incumbent worRers- 

CONDITIONS FOR PERFORMANCE OF T-ASK: 
Scribe 

Ball peen hammer V 
' ^ Blueprint \ ; j* 

Center puQch ) ^ A 

Cfenter head and scale ; * * . 

: Dividers 
Prickpunch 
Surface plate 
Workpiece 
Layout dye 
Vise \ 



: PERFORMANCE .GUIDE: ^ 

.1. Secure workplace in vise. 

2'. Apply layout due to surface. 

3. Scribe three lines using center head. 

4/ Prick punch on centerMines very lightly and inspect. If 

punch mark is off from center, slant prick punch and repunch. 

5. Center the center punch on top of prVck punch mark and hit 

• with balpeen hammer. >^ > 

. . ff. Inspect again i 



'DUTY: ' OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 43 



TASK: Cdunterbbre holes 

V , ' . ■ 

:} - STANDARD: Bore must be within a tolerance of plus or minus 
1/64" of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint . . 

Cap screws v 
Center punch 
Counterbores 
Cutting oil 
Drills 

Drill press • 
Layout dye ; 
. Precision measurement instruments 

."'-Scribe',,'. ' ^"^'Z:- ' ^ ; 

Work holding device 
Workpiece 

PERFORMANCE GUIDE: ; ^ - . 

1. Layout and scribe center lines. • 

2. Center punch hole location. 

3. Secure workpiece in work' holding device. 

4. Select drill and drill hole to be counterbored.^ 

5. Seli5ct counterbore and secure in ^dri 11 press. 

6. Set drillprfess stops and speed. 
7; . Apply cutting oil and counterbore to specifications. 
8. Check accuracy of counterbore. 



DUTY: OPERATING DRILL PRESSES 



PERFORMANCE' OBJECTIVE NO. 44 
TASK: Countersink hole 



STANDARD: Hole must be countersink to within a tolerance of 
plus or minus .010" of blueprint specifications. ' 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFOlWANCE OF TASK: 

Blueprint 
^ Centerpunch 
Cutting. oil 
Countersinks 
Drills 
Drill press 

Flathead screw ' 
Layout dye 

Precision measurement instruments, 
.Scribe 
Work holding device 
Workpiece 



PERFORMANCE GUIDE: ' 

1. Layout and scribe center lines. ^ 

2. Center punch hole location. . 

3. Secure workpiece in work holding device. 

4. Select drill and drill hole to be countersunk. 

5. Select countersink and secure in drill press. 

"6. Set countersink central with hole or align countersink to hoi 

7. Set drill press stops and speed. . ; ^ 

■ 8. Apply cutting oil and countersink to specifications. 

• 9. Check accuracy of countersink, (use flatheed screws) 
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DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 45 
TASK: Drill hole 



STANDARD: Hole must be drilled to within - 

+ Q. 005" +0.005" ( nominal dri ll diameter in inches) 
- 0.001" - 0.003" (nominal" drill diameter in inches) 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

Combination drill . 

Deburring. tool 

Drills- 

Drillpress 

Lubricant 

Table of drills 

Work holding device 

Workpiece . . 



PERFORMANCE GUIDE: 

Identify workpiece material. " 
Select holding device and accessories. 
Secure work in work holding device and check setup for 
rigidity. 

Determine hole size. 
Align workpiece and center drill. 
Select and mount drill. 
Drill to dimensions. 
Deburr hole. 



1. 
2. 
3. 

4. 
5. 
6. 
7. 

8. 



duty : . OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO: 46 . 
TASK: Mount and secure work 

STANDARD: Work must be secure to insure adequate finish of part. 
SOURCE FOR STANDARD: Writing "team of incumbent workers 



CONDITIONS. FOR PERFORMANCE OF TASK: 



Job specifications 
Mallet 

Work holding 'device 
Work'piece 



PERFORMANCE GUIDE: 

Select and mount proper work holding device. 
Select appropriate clamps. 
Secure work in work holding device. 
Tap material to insure seating. 



1. 
2. 
3. 
4. 



DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 47 



TASK: Sharpen drill 



STANDARD: Drill must be sharpened to reduce drill breakage, and 
drijl accurate to within plus or minus .005". 

SOURCE FOR STANDARD: JfJritir/g te!>jn of incumbent w 



CONDITIONS FOR PERFORMANCE OF TASK; 

Drills . ; 

Or i 1 1 gr 1 m\ f i xtuvc 
Drill point gage ^ 
Drill references "[ 
Grinder 
Wheel dresser 



PERFORMANCE GUIDE: . . > 

1. Follow manufacturer's manual to operate drill grinding fixture. 

2. Check all guards for alignment. 

3. Drass and true grinding wheal . ^ 

' , 4. Grind lip clearance, length, and angle to specific-tftions. 

5. Check for sharpness. ^ 



DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 48 



TASK; Sharpen drill bit free hand 



STANDARD: Drill bit must be free of surface lands, have correct 
. .. lip clearance, and correct drill angle for drillinq 
standard material . 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Drills 

Drill point gage 

Grinder 

Wheel dresser 

Specifipations in reference handbook 



PERFORMANCE GUIDE: 

1. Observe safety practices. 

2. Check all guards for alignment. 

3. Inspect drill . 

4. Dress and true grinding wheel . 

5. Grind lip clearance, length, and angle to specifications. 

6. Cher'/ for sharpness, correct lip and drill point angle. 
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DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 49. 



TASK: Set drill "press for proper feed rate and RPM of spindle 



STANDARD: RPM and feed rate must be set for 1/2 drill bit. 



SOURCE FOR STANDARD:' Writing team of incumbent workers 

* ■ • ' - 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint V 

Manufacturer's operation manual 

Machinist's handbook Table of Cutting Speeds 

^ ■ . ' ■ ' f -- - ' ■ ■ 

PERFORMANCE GUIDE: 

1. Determine speed and feed. (RPM = cs x 4/D). . 

2. Adjust spindle speed. ^ 

3.. Set drill press for proper feed , if applicable. 
4. Apply formula for determining cutting speed? . 



ERIC 



63. 
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DUTY: OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 50 



TASK: Spotface workpiece 

STANDARD: Spotface workpiece must be free from phatter and tool . 
marks. \ ^ : 

SOURCE FOR" STANDARD: Writing team of incumbent workers. 



CONDITIONS FOR PERFORMANCE OF TASK: 

.Blueprint 
Lubricant 
Spbtfacing tools 
Workpiece (mild steel) 
Drill press 



PERFORMANCE GUIDE: 

Spotface Flat Surface 

. 1. Identify workpiece material . 

2. Select work holding device and accessories. 

3. ^ Secure work holding device and check setup for rigidity- 

4. Align workpiece. 

5. Select speed- 

6. Spotface workpiece 

a. lubricate 

b. drill to dimensions 
Spotface Hole 

1. Use steps 1-5 above. 
1. Align pilot with hole. 
3. Spotface workpiece. 

a. lubricate 

b. drill to dimensions 
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DUTY : OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 51 
TASK: Hand tap hole 

' STANDARD: .Hole must, be tapped for a class 2B thread 
aceordinq to blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 
'CONDITIONS FOR PERFORMANCE OF TASK: 



Blueprint 

Combination drill and countiarsink 
Measurement instruments 
Center (straight shank) 

Dril 1 chuck and key 
Drillpress 
Drillpress vise • 



Lubricant 

Machinist's handbook 
Tap;drills / 
Taps 

Tap Wrench 



PERFORMANCE GUIDE: . r 

1. Select tap drill and tap as; specif ied on blueprint. 

2. Mount and secure workpiece to drill table vise. : . 

3. Mount, secure, and align combination drill and countersink 
workpiece. 

4. Select and set drillpress speed. \ 

5. Center drill workpiece. 

6. Tap drill workpiece. ' 
.7. Mount tap in tap wrench . 

8. Mount center in drill chuck and align 
•center. 

9. Hand tap hole to specifications using 



to 



to tap wrench 
lubricant. 



ERIC 



DUTY OPERATING DRILL PRESSES 



PERFORMANCE OBJECTIVE NO. 52 

TASK: Adjust drill press automatic feed • - 

STANDARD: Automatic speed must 'drill a 1.000. hole to a tolerance 

of bl us or minus .010. 

• ■ ' .• - 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK:, ' ^ 

Blueprint 

Drillpress ^ . ' / - 

Machinist's handbook 

Workpiece 



PERFORMANCE GUIDE: 

Determine drill press operation. 
Secure workpiece in work holding device. 
Secure topis and attachments. ^ 
Align tool to workpiece. • - 
Determine and set feed. 

Engage powerfeed and perform drill press operation. 



1. 
2. 
3. 
4. 
5. 
6. 
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DUTY :. OPERATING GRINDING llACHINES 



PERFORMANCE OBJECTIVE NO. 53 

TASK: Attach and align material s for. jrinding . 

. STANDARD: Material must be ground to a tolerance of +.001 " 
: / TTOM". 

SOURCE FOR STANDARD: Writing team of incumbent workers . 



CONDITIONS FOR PERFORMANCE OF TASK: 

Dial indicator 

Diamond point dressing tool 

Micrometer caliper 

Work holding device 



PERFORMANCE GUIDE: / 

General Grinding (surface) 

1. Select grinding wheel . 

2. Test wheel for cracks (replace if crackisd). 

3. Mount, true, and dress wheel. 

4. Secure work holding device and workpiece. 

5. Position and adjust workpiece to wheel. 
. Cylindrical Grinding and^Polishing 

1. Repeat steps 1-3 in general grinding. 

2. Secure work between centers. 
, 3. Center workpiece. 
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DUTY: OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 54 
' TASK: Balance grinding wheel 

-STANDARD: Balance must be held to i0005 wheeT r.un,;out^ 



SOURCE FOR. STANDARD: Writing^ team of incumbent workers 



> CONDITIONS FOR PERFORMANCE OF TASK: 

Balance stand ^ 
Grinding wheel 
Weights 
Wheel niount 



PERFORMANCE GUIDE: 

1. Mount hub or wheel mount on arbor. - , -\ 

2. Ring test wheel for cracks (replace if cracked )..^;:- 
' 3. Mount on balance stand. 

4J . Adjust weights to balance hub. 
■5. Remount hub or wheel mount on gripder. 
* 6. Mount wheel to hub according to manufacturer's specifications. 



DUTY : operating: GRINDiNG MACHINES 



PERFORMANCE OBJECTIVE NO. 55 '= , - 

TASK: 'Cut off. or part material s.with grinding^machines ■ • 

STANDARD: Cut off material; 5 jst' not be work hardened as determi^ 
blueprint specifications. 

SOURCE FOR' STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint ' [ 

Cut off machine 

Reinforced abrasive cut-off wheel , - 
, : ' Workpiece ■'. 



PERFORMANCE GUIDE: 

l. - Mpunt and secure, reinforced abrasive cut-off wheel . 
'2. Check wheel and wheel guards, (repl ace defective wheel ) . 

3. Secure workpiece in work holding device. 

4. Cut workpiece to blueprint specifications. 



DUTY: OPERATING GRINDING MACHINES ^ 



PERFORMANCE OBJECTIVE NO. 56 



TASK: Dress and true grinding wheels on surface grinders 

STANDARD: Grinding wheels dressed for rough grinding must not 
exceed .002-.003.feed/revolution. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS . FOR PERFORMANCE OF TASK: 

Diamond point dresser 
Fixed tool post 
Grinder 
Grinding wheel 



PERFORMANCE GUIDE: . ^ 

1. . Ring test wheel for cracks (replace if cracked). 

2. Select diamond point dresser, v 

3. Place truing tool isi attachment; ■ / 

4. Secure tool to surface chuck. 

/5. Insure guards and safety equipment are appropriate. . 

6. Bring wheel into contact with diamond dresser. 

7. Advance wheel head .001 on the dresser and cross feed table 
, to opposite side of .wheel . , 

^8. Advance wheel head again .001 toward dresser and feed out to 
original beginnin^g. 

' 9. Repeat steps 7 and 8 until, wheel is clean and dressed.- / 




)UTY: OPERATING GRINDING MACHINES 



WORMANCE OBJECTIVE NO. 57 

TASK: Inspect grinding wheels 

STANDARD: Grinding wheels must be free of . cracks and wheel defects. 



SOURCE FOR STANDARD: Writing team of incumbent workers 

' CONDITIONS FOR PERFORMANCE OF TASK: : 

Grinding wheel 
Non-metallic implement 



PERFORMANCE GUIDE: 

1. Lift wheel. 

2. Inspect visually for cracks or chips. 

3. Hold or suspend wheej on its ferrule and ring test for cracks. 

4. If . wheel is mounted:^- 

a. ring test for cracks • 

b. adjust and secyre all- guards 

c. if the wheel "ring tests" to indicate no cracks, run the . 
wheel at full speed for at least one minute. 



duty: operating GRINDING MACHINES 



PERFORMANCE OBJECTIVE N0..58- 

TASK: Measure, ihspectj and rework workpiece 



STANDARD: Workpiece must be reworked to a tolerance of plus 
. or minus .0001" of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITJONS FOR PERFORMANCE OF TASK: . s 
/ Blueprint 

: Grinder ' , V / 

Heat-treated workpiece 
Precision measurement instruments 



PERFORMANCE GUIDE: ^ - ^ 

1. Inspect workpiece, checking for flaws and burrs. 

2. Determine rework dimensions'. 

3. Check finish dimensions. 
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DUTY: OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 59 



TASK: Polish with grinding machine 
STANDARD: Workpiece must be free of tool scratches. 
'source for STANDARD: Writing team of incumbent /o kers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder and accessories 
Job specifications 
Polishing wheel 
Workpiece 

Tripoli or jewelery*s rouge in wax form 



PERFORMANCE GUIDE: 

1. Determine workpiece material . 

2. Select and mount polishing wheel . 

3. Secure workpiece. 

4. Polish to job specifications, applying polishjng compounds as 
needed. ' . ^ 



DUTY : OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 60 

TASK: . Set speeds and feeds of power feed grinders 

STANDARD: Speeds and feeds must be. set according to machinabil ity 
ratings of material . 

SOURCE FOR STANDARL : Writing team of incumbent workers , 



CONDITIONS FOR PERFORMANCE OF TASK: 
. Blueprint 

Grinder operation manual 
Workpiece 

Cylindrical grinder 
PERFORMANCE GUIDE: . . * 

1. Identify workpiece material. 

2. Determine grinding requirements (amount of metal to be removed; 
desired finish and accuracy; grinder power and rigidity). 

3. Compute'and determine desired peripheral speed. 

4. Determine and set grinder speed. 

5. Determine and set grinder feed. 



DUTY: OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 61 

TASK: Set up and perform surface grinding operations 



STANDARD: Wprkpiece must be ground to a flat within 
63-32 micro-finish. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

Grinder and accessories 
Operation manual 

Precision measurement instruments (proflometer) 
' Work .holding device 
Workpiece 



PERFORMANCE GUIDE: , \ 

1. Select and secure work holding device. 

2. Select, check and mount grinding wheel. 

3. True and dress wh^el. 

4. Set RPM of workpiece and feed rate. 

5. Select coolant. 

6'.' Secure and align workpiece. 

7. Grind to specifications. 
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DUTY: ' OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 62 



TASK: 



Set up grinder to sharpen pi ain* milling cutters 



STANDARD: Remove .006" to .OlOV from flat face of ^cutter and maintain 
a clearance angle of 4 degrees to 7 degrees, or to apcuracy 
of table specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Diamond point dresser 
Machinist's handbook 
Mandrel 

Plain milling cutter 
Reference tables 



Dial indicator 

Plain #1 wheel aluminium oxide 
Swivel or spring type toothrest 

bracket 
Universal. grinding machine 
Center gage 



PERFORMANCE GUIDE: 

X. Set grinding machine for straight cylindrical grinding using 
indicator. • ^ 

a. mount cutter on mandrel. 

b. check grinding wheel for cracks 

c. dress and true grinding wheel : 

d. mount cutter and mandrel between centers of'lria ' ^ ^ 
stocks 

e. align center of cutter to center of grinding wheel (center 
. gage) . 

f. Raise the wheel head above the center of the cutter. 

W = (sin of clearance L) x radius of grinding wheel for 4° 
oP 7® desired 
. g. secure and align toothrest bracket to table 
h. place toothrest under tooth to be ground 

2. Observe and follow all safety practices. 

3. Take light cut on first tooth to be- sharpened. 

4. Rotate cutter upward to sharpen next tooth. 

5. Repeat steps 3 and 4 until all teeth have been ground. 

6. Inspect all cutter teeth for sharpness. 

7. Take a second cut, if needed, to reach desired, sharpnc.i. 

8. Repeat steps 3 to 7 until desired degree of sharpness is 
obtained. 



DUTY : OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 63 

TASK.: Set up, grind, and sharpen preshgped uthe tools 



STANDARD: Tool contour must meet table requirements with angular 
dimensions with plus or minus 1/2. degree. 

SOURCE FOR STANDARD; Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Angular vise 
Bevel protractor 
Blueprint 

Clearance and cutting angle gage 
Diamond point dresser 
Preshaped lathe tool 
Reference handbook 
Surface grinder 



PERFORMANCE GUIDE: - 

1. Set up surface grinder. 

a. check wheel for cracks 

b. secure all guards 

c. adjust and secure tool rest 

d. ' dress and true wheel . 

2. Determine lathe tool, angles. 

a. • identify workpiece; material 

b. -identify type :of cut /. 

c. determine required rake and cliaarance angles from table 

3. Grind lathe tool to desired contour. 

a. adjust and secure tool rest (vise). 

b. locate cistting edge and grind 

c. grind rake and clearance angles 

d. measure angles and inspect for sharpness 

e. repeat steps b to d until desired contour of tool is * 
obtained 



DUTY: OPERATING GRINDING. MACHINES . 



PERFORMANCE OBJECTIVE NO. 64 
TASK: Shape chisels 

STANDARD: Shape chisel to an included anji: of from 60 to 70 degrees. 
SOURCE FOR STANDARD: Writing te.am of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Bevel protractor . 

Chisel . ; 

Machinist's square 

Tool grinder"'. . ; 

Wheel dresser 

■ ! . ■ ' • 

PERFORMANCE GUIDE: 

1 . ' -■■ , ■ • 

1. Adjust and secure tool rest 

2. Dress and true wheel 

3. Remove mushroom head from chisel 

4. .Grind to desired angle 

5. Measure angle 

; 6. R.egrind, if necessary 

-7. Grind cutting' edge concave 



. .74 
DUTY : OPERATING GRINDING MACHINES 



PERFORMANCE OBJECTIVE NO. 65 

TASK: Set up grinder to run workpiece between centers 

STANDARD: VIorkpiece must not have any taper and a tolerance of 
plus or minus .OOOS is permitted. 

SOURCE FOR STANDARD: . Writing team of incumbent workers 



CONDITIONS FOR PERFORM/^ u 

Center drilled workpiece 
Cleaning shop towels 
Coolant '/ 
Cylindrical grinder 
Diamond point dresser 
Grinding wheels 
Machinist's handbook 



T/^SK: 



Steady re^c 
Text bar 
Splash trays 
Dial indicator 
Drive plate 
Lathe dog 
Centers 



PERFORMANCE GUIDE: 



\ 



1. 
2, 
3. 
4. 
5. 



6. 
7. 

9, 



on 
in 



spindle nose 
foot stock. 



with live center,. 



Clean table. 
Secure drive plate 
Secure, dead center 
Align centers. 

Select and mount grinding wheel . 

a. check for cracks 

b. true and dress wheel 

Secure- lathe dog to workpiece and mount between centers. 
Mount, align, and secure steady rest, (if needed) 
Fill machine storage tank with proper coolant. 
Select and set wheel speed, traverse speed, depth of cut, 
o and work speed. 



EKLC 
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DUTY: OPERATING GRINDU^G MACHINES 



PERFORMANCE OBJECTIVE NO. 66' 

TASK: Set up surface grinder to run on magnetic chuck 

STANDARD- Operations must produce close tolerances 
of 63 micro finish. 

■ SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

rieaner Machinery handbook 
Coolants - Magna-vise clamps 

Diamond point dresser Magnetic chuck ' 

Grease Parallels 
Gander ' . ^hop towels 
Grinding wheel 

Hones V-blocks 



PERFORMANCE GUIDE: 

1. Fill coolant tank. 

2. -Place chuck in grinder table pads. 

3. Hone and clean surface chuck. 

4. Select and mount wheel. 

a. check wheel for cracks 

b. dress and true wheel 

5. Clean chuck with shop towel . 

6. - Mount workpiece on chuck using: 

a. parallels 

b. V-blocks 

c. clamps 

d. pemia-clamps 

7. Turn on magnetic switch to chuc'i. 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 67 

TASK: Align lathe centers using approximate method 



STANDARD: Centers must be in the same • . 

horizontal and vertical plane. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Lathe wrenches 
Spindle adaptor 
One dead center. * 
One live center 

PERFORMANCE GUIDE: 

1. Mount centers in headstock and tailstock. 
. 2. Check center alignment. " ^ . 

3. Aligndead center to live center by moving tailstock 
perpendicularly to bed of lathe. 

4. Adjust and tighten screws. 



duty: operating lathes 



PERFORt^NCE OBJECTIVE NO..: 68 - 

TASK- Align lathe -centers using accurate niii:*ii;ure^^^^^ ' 

STANDARD-* 'Centers must be to a tolerance within plus or minus 
. ' ■ .0005". _ . • - _ 

SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 

' ' * • . • . ^• 

o...'.- ' .- ' . - ' ■ " " ' 

: Dial indicator ;> * 
Drill rod test bar - 

Lathe wrenches \. . = 
Spindle adaptor 

One dead center ^ ^ ; 

Ope Vive center (ballbearing center) . ' - 

PERFORMANCE GUIDE: 

.1. Mount clean centers in headstock and tailstock. 

2. Secure drill rod test .bar between .centers. • 

3. Mount dial indicator on lathe carriage. 

4. Check» center alignment. \ - ' " ' 

5. Move lathe carriage from tailstock to head and observe reading 

6-. Make necessary adjustments. ' 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 69 



TASK: Bore holes with la.the 



STANDARD: Bore hole to blueprint specifications toji depth of plus 

or minus 1/64" and a diameter of plus or minus .003" tolerance 

« 

source' FOR. STANDARD: ^Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: ■ 

Blueprint* 
Boring. bar 

Combination drill and countersink 
Tool : holders 
^ 3 jaw chuck . 
- Micrometer calipers 



_EEREOfiMANCE„;GUJQEj' . 

1. Chuck workpiece in lathe. 

2. Select and set lathe speed (RPM) 
'3. Mount tool holder and bit. 

- 4. Face and square workpiecg. 

5. -Place chuck in tailstock and center drill wor^ 

6. : ^Remove center drill anddrill hole using tail stock depth 

measurements. . ,. . v / . 

7. Measure' hole with depth gage micrometer. 

8. Remove drill chuck and.right hand tool holder. 

« 9." Place boring bar and tool holder ^PH"^ compound rest. 'Center too] 

^ " to center of lathe. 
10. Set speed (RPM). ' 
'11. Bore hole to diameter. 



Steel rule 
Workpiece : 
Drills 
.-Inside calipers 
Drill chuck and key 
Tool .bit (face) 
Depth gage 



DUTY: OPERATING LATHES^ 



PERFORMANCE OBJECTIVE NO. 70 



TASK: Counterbore holes with lathe 



STANDARD: Hole must be bored to within a plus or minus 1/64" 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

\ - . 

Blueprint ^ 
Boring bar ' 

Cutting tool holder , 
Faced stock with drilled hole 
Inside precision measurement instruments 
Lathe attachments - micrometer carriage stops 
3-jaw chuck L_.:. 



PERrORHANCE GUIDE: ' 

1. Chuck stock in lathe. ." 

2r Mount boring bar in holder. 

3. Adjust boring bar and carriage. stops. 

- 4. Set RPM of machine. 

5. Make rough cuts. ' : " 

6. Check rough dimensions. 

•7. Adjust micrometer collar.on lathe for finish cut. 
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DUTY: OPERATING LATHES 



1 



9 ■ 

PERFORMANCE OBJECTIVE NO. 71 



^ TASK: Countersink holes using lathe 



STANDARD: Holes muist be countersgnk to within a tolerance 
plus or minus .010" of blueprint specifications, 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

Combination drill and countersink 

Countersink 

Lathe . ' 

Lathe tool holders 

Lathe cutter cit 

Workpiece 

Drills 

Drill chuck and key 
3-jaw chuck and key 




PERFORMANCE GUIDE: 

Using Countersink Cutter 

1, Chuck workpiece in lathe. 

2. Select and set lathe speed. 
3.. Face and square workpiece. 

4. Center drill workpiece. 

5. Dri 1 1 workpiece. 

6'. Mount countersink in tail stock chuck* 

7. Countersink to plus or minus .010". 
Using Lathe Cutter Bit 

.1. Follow steps 1 to 5 under using countersink center. 

> 2. Mount tool holder and cutter bit on compound rest. 

4. Countersink to blueprint specifications. 



EKLC 
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DUTY: OPERATING LATHES' . 



PERFORMANCE OBJECTIVE NO. 72 

. ' i> ■ " . ■ . ■ • 

p ■ 

. 0 1 -i' ■ . "V . , 

TASK: Using taper attachment, cut long external tapered surfaces 
STANDARD: Taper surface must be cut to fit number 3 Morse taper.. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS. FOR PERFORMANCE OF TASK: 

Blueprint 
. ^Combination drilj 
Countersink 

Cutting tool ' .. ' 
Lathepwith taper attachment 
Workpiece 

ChucX' 1 atheT a lid key ? 



Jacobs chuck and key 
Tool holder 
Lathe bit 
Lathe dog 

Precision 'measurement 
instruments 



PERFORMANCE GUIDE: ; 

1. Chuck workpiece on lathe. ^ ^ 

2. Select and set speed. 

3. Mount 3-jaw chuck. 

4. Mount tool holder and tool bit on center line of lathe 

5. ^Face and center drill workpiece. 

6. "Secure workpiece between centers. . 

7. . Set /taper attachment. 

8. Make roughing cut. , * ' 
• 9. Measure workpiece and make adjustments. 

10. Finish cut to specifications. 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 73 



TASK: Cut short external tapered surfaces usinq compound rest 
STANDARD: Taper must be cut to 30"" included anqle. 



SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
BJueprint 

Cutting tool . ' 

Lathe . > / 

Precision measurement instruments 

Workpiece. 

Tool holder 

Lathe chuck and key (3-jaw)~ 
Lathe dog a 



PERFORMANCE GUIDE: 

I, Chuck workpiece on lathe. 

. 2/ Select and set speed. ; . 

*3. Set compound rest to blueprint specifications. 

4. Set up tool for cuttong on center of machine. 

5. Make roughing cut. v • 

6. Measure workpiece and make adjustments. 

7. Finish cut to blueprint specifications . 



DUTY: : OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 74 

TASK: Cut internal unified standard threads with lathe 
STANDARD: Threads must be cut to meet a class 2B fit. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

' CONDITIONS FOR PERFORMANCE OFTASK: 

Blueprint. Internal thread specifications 

Boh' ng bar . Single point threading tool 

' Combination drill Thread center gage 

Precision measurement instruments Countersink 

Cutting tool Workpiece 

Drills ' Drill chuck and key (Jacobs) 

Tool holder 3-jaw chuck and: key. 



PERFORMANCE GUIDE: r] 

1. Chuck workpiece in lather 

2. Select and set speed. 

3. Face and center drill workpiece. 
.4.. Step drill workpiecia. 

5. Mount bortng tool holder and bore hole to specifications. 

6. Turn compound rest 30*" toward- the head stock, with threading 
tool on center. Square^'tool with workpiece. 

7. Set lathe gear box to desired pitch of thread, 

8. Select speed (RPM) (slow). 

9. Engage half nut lever (for odd or even number of pitches us6 
specifications) on chasing dial . . " 

.10. When threading tool has reached its end open Ralf nut. 
.11. Back off -threading , tool by cross feed (to <:lear. thread) and 

return carriage by hand wheel to starting position. ^ » , 

12. ' Feed compound rest by no more than \005-. 015 depth of cut .(rigidity 

of machine variable), . . . ^ 

13. Repeat steps 9, 10, and ll until thread has reached its correct 
pitch .diameter . 

14. Use test piece (external ) for fit. 



duty: operating LATHES 



PERFORMANCE OBJECTIVE NO, 75 

TASK: Cut external threads with lathe 

STANDARD: Threads must be cut to meet a class 2A fit. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

' Blueprint . 
imprecision measurement instruments 
Combination drill 
. Cutters . 

Single point threading tool 
Tool holder 

Lathe dog ' , i 



PERFORMANCE GUIDE: 



Lubricant ~ 
Centers . 
Countersink 

Drill chuck and key (Jacobs) 
Thread center gage 
Workpiece 

Center gage 

Thread pitch gage 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10.. 



11/ 
IZ. 



Chuck workpiece in lathee. 
Select and set speed. 
Face and center drill workpiece. 
Secure workpiece between centers. 

Set compound rest to specifications^. " * * . 

Mount and align cutter tool bit. v 

Square threading tool with, workpiece using center gage. 

Make chase diaV selection (even or odd pitches). 

Turn .machine on and advance compound^rest to cut .001 from stock 

and engage half nut lever (carriage is moving) . 

Di sengage hal f nut 1 ever when thread is to its length and back 

off cross feed screw. Return carriage to starting position and 

check thread pitch. 

•Synchronize thread facing dial and half nut lever at witness 
mark on threading dial for next cut. 

Repeat steps '10 and 11 until thread has correct pitch diameter. 
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DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 76 

TASK: Cut internal tapered surfaces 

STANDARD: Tapered surface must be cut to a number three 
Morse taper.- , 

SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 

.Blueprint. Lathe taper attachment 

Boring bar with tool & holder Workpiece 

-Combination drill and countersink Drills 

■Drill chuck and key (Jacobs) Facing tool 

3-jaw chuck and key Tool, holder 

PERFORMANCE GUIDE: ^- . 

1. Chuck workpiece in lathe. 

2. Select and set speeds. . 

3. Face and center drill workpiece. 

4 Step drill to blueprint specifications. . , 

5. Mount- boring -bar holder and boring bar .with tool on compound 

°6. Politionbdring bar and tool to. blueprint specifications. 

7. Adjust lathe taper attachment. 

8. Turn taper and check for accuracy. 
9*. Make adjustments as needed. 



DUTY: , OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 77 

TASK: Die cut threads with lathe ' " 

STANDARD: Threads must meet a;class 2A fit. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

■• CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint . . Nut (test) 

Cutting oil Releasing type die holder. 

Dies Ring thread gage 

Diestock Round stock 

Turning tool ^ Mill file 

Tool holder . . . » 

c ■ 

PERFORMANCE GUIDE: 

Using Die Stock - Hand Operated / 

1. Chuck round stock. in lathe. 

2. Select and mount die, in diestock. 
3.. Align die to round stock. 

4. Lubricate.and hand thread stock to specifications. 
Using Self-Opening Stationary Die Head 

1. Chuck round stock in lathe. ' o 

2. Set compound rest to 45° and chamfer stock. 

3. Select and mount die in diestock. . 

4. Align die to die stock by using the quill, on tail stock lathe. 

5. Place lathe in low gear (power off). 
^ 6. Apply cutting oil* . 

7. Turn diestock handle until two-three threads are made. 

8. Reverse diestock to break chips. 

9. Use test nut for trial fit. 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 78 

TASK: Die cut threads with lathe using die heads 



STANDARD: Threads must meet a class 2A fit.- 

SOURCE FOR STANDARD: Writing team of incumbent workers- 



PERFORMANCE GUIDE: 

1. Chuck round stock in lathe. 

2. Chamfer end of stock. 

3.. Select and mount die' in acorn die holder. 

\ 4. Align die to round stock. 

5. Select and set speed. 

6. Lubricate and thread round stock to specificUion 



CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 
Cutting oil 
Die heads 
Dies 

Turning tool 



Lathe 
\ Nut (test) 

Ring thread ^age 



Round stock 
Tool holde^ 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 7? 



TASK: Drill holes with lathe 



STANDARD: The accuracy of the drilled hole within ..001" for drills 
of 1/8". to 1" diameters is: maximum oversize = 0.005 + 
0.005D; minimum oversize = O.OOT' +' 0.003D, where D=nominaT 
drill diameter in inches. ' 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: . 

Blueprint ^ ^ Jacobs chuck and key ^ 

♦ Combination drill and countersink Facing tool 

Drills / Tool holder 

Lathe . . : \- 

Lubricant ' 

Precision measurement instruments A 
Workpiece 

3 jaw chuck and key 



PERFORMANCE GUIDE: 

1. ' Chuck workpiece in lathe. ^ • 

2. Set speed . 

3. Face and center drill workpiece. 

4. Lubricate .and drill hole. 

5- Back drill out of hole occasionally to relieve chips. ' 



DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 80 

TASK:- Set up lathe and face workpiece 

STANDARD: Face off 1/16" to 1/8^' from workpiece ami until ends are 
square to axis of work, 

SOURCE FOR STANDARD: ; Writing team'of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: ^ , 



Chuck key 

Four- jaw independent chuck 

lathe 

Light oil 

Shop towels 

Tool holder 



PERFORMANCE GUIDE: 



Reference handbook 
Regular facing tool 
Square 1 » 
Three-jaw universal chuck. 
Dial indicator 



Three- jaw Universal Chuck 

1. Clean^and lightly oil threads on lathe spindle. 

2. Clean threads in cHuck. • . 

3. Mount. chuck on Jathe spindle. . 

4. Mount workpiece in chuck, 
a. check for true running 

5. Mount regular turning tool in tool holder. 
6: Adjust angle of tool holder and turning tool tq center of 

-workpiece. 

7. Lock carriage to the bed. 

8. Select and set speed and feed, 
a. hand feed with cross feed 

9. Face materia.l removing 1/16" to 1/8" in successive cuts. • 
10. Check to insure ends are faced square to the axis of the work. 

Four-jaw Independent Chuck 

1. Repeat steps 1 to 3 .1 isted under three- jaw universal chuck. 

2. Mount. workpiece in chuck. I 
3'. Mount dial indicator on tool post and center workpiece. 
4. Repeat steps 5 through 10 under 3- jaw universal chuck. .^^^^^^^ 



DUTY: : OPERATING ^ LATHES. 



PERFORMANCE OBJECTIVE NO. 81 

TASK: Perform contour, angular, or radii cuts with lathe 



STANDARD: Lengths must be plus or minus 1/64%. diameter must be to 
blueprint specifications, and angular cuts must be within 
5 degrees, plsu or minus ,5\ 

SOURCE FOR STANDARD: Writing team of^ incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint ^ Radius gage 



Tool holder 



PERFORMANCE GUIDE: 



1. Secure workpiece in 3-jaw chuck. 

2. Determing cutting operation. 

a. ^ set speed . 

b. select formed radii tool 

c. lay out, if necessary 

3-^ Mount tool holder and radii tool in tool post holder. 
4.^ Perform cutting operations to specifications. 



Cutting tool 
Hermaphrodite calipers 
Lathe 

Micrometer calipers 



Steel rjule . 
Vernier bevel protractor 
Workpiece 

•3-jaw chuck and key 




DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 82 



TASK: Perform lathe filing 



STANDARD: .File must leave .001" for polishing. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



Lathe; 

Chalk ' . 

PERFORMANCE GUIDE: 

1. Follow safety practices. 

2. - Secure workpiece in lathe. 

3. Select and set speed. 

4. Select qorrect file. . ff 

5. Start filing operation. 

a. file left handled 

b. use even strokes with 1 iqht pressure 

6. Complete fil inq^operati on. , . 



CONDITIONS FOR PERFORMANCE OF TASK: 



Blueprint 

File card and brush 
File handles 



Micrometer caliper 

Workpiece 

Files 



92 
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DUTY : OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 83 

TASK: 'Perform Vcthe filing to deburr part 



STANDARD: Filing must remove previous topi marks. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



-'CONDITIONS FOR PERFORMANCE OF TASK: . 

File card and brush ' ° 
File handles 
Files - 
Lathe 

Chalk 
Workpiece 

3- jaw chuck and key 
PERFORMANCE GUIDE: 

1. FoMow safety practices, (file left handed) 

2. Chuck workpiece in lathe. 

3. Select and set speed, (slow) 

4. Select correct file. 

5. Remove all burrs. 



93 

DUTY: OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 84 

TASK: Perform spinning operation using forming tool • " 

STANDARD: Spin must be within a tolerance of ,005*' of 
blueprint speciflcafions, 

source' FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Measur i ng i nstruments 
Polishing supplies . 
Spinning tools 
Spinning tool post . * 
Form or mandrel 
Lathe - 

* . . ■ . *^ • - • • . ' ' " , ~ . 

PERFORMANCE GUIDE: . ^ ^ - 

• ■ ' ■ . . ; . X m ■ . : .. ^ . 

1. Set up lathe for spinning. v 

2. Mount metal workpiece. 

/3r Select and set speeds. - 

4. Spin to job specifications. 
' . ' a. lubricate if necessary 

' b. anneal "if necessary . v ' 

5. Polish or buff.. . ^ 



Annealing equipment 
Ballbearing center 
Chucks - lathe ^ 
Cut metal workpiece 
Follow block (die) 
Job specifications 



DUTY: OPERATING LATHES 



PERFORMA.MCE OBJECTIVE NO. 85 



TASK: Ream holes with lathe 



STANDARD: Hole must be reamed to an accuracy of +0.0001" to 
0.005'* of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 




Inside caliper 
Lathe attachments 
Micrometer ca 1 i per 



^lug gage 



eamers and holder 
[orkpiece 
ool holder 



PERFORMANCE GUIDE: ( . . 

1. Chuck workpiece in lathe. 
. 2. Select and ;set lathe speed.- 

3. . Face and square v/orkpiece. 

4. Center drill workpiece. ' 

5. Drill and/or bore hole. -- 

6. Mount machine reamer on machine. 

7. \ Line bored hole with reamer. 

8. Feed machine reamer into bored hole with s 

9. Remove reamer from hole and inspect hole. 
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tfUTY: OPERATING LATHES 

; L__ 



PERFORMANGE- OB j£CTi-V E-NQ— J5_ 



TASK: Rechase threads on lathe 



STANDARD: Workpiece must be threaded to its. original . 
pitch diameter. 

SOURCE FOR STANDARD: Writing team of .Incumbent .workers 



'CONDITIONS FOR PERFORMANCE OF TASK: ! 

Blueprint Single point tool 

Lathe Thread center gage . 

Lubricant ' Threaded workpiece - 

Tool- holder 

PERFORMANCE GUIDE: -, 

I. Center or chuck workpiece in lathe. 
?.. Set compound rest ito thread angle. , 

3. Mount and .alicfn single point tool to center of lathe. 

4. Select even or odd pitches for chasi'ng 'dial selection. 

5. Set speed of lathe to low range. , ' 

6. With machine running and half nut lever engaged, correlate 
both cross feed and compound screw settingjS .into the thread. 

.7. When tool reaches its end, ^ disengage halfsnut lever and quickl)i 

urn cross feed away from "thread. ■ I. . 

8°. Re lurn= carriage b'ir hand wheel , to original^pot^ition. 
9. Return the cross' feed dial and the compoiind dial to its 

original- setting and advance compound rest to a new depth.. 
10. Repeat steps 7 and 8. . ■,. " - 

II. Set compound dial to .the desired thread depth for next cut. 
12. Position the' crossfeed micrometer to its original setting 

each time the thread tool is set for another cut. 



DUTY:. OPERATING LATHES 



PERFORMANCE OBJECTIVE NO/ 87 o 



TASK: Rough cut and finish cut with lathe 



STANDARD: Rough cut within specifications of .OOB^- jto .015". Finish 
cut within an accuracy of; .002" for ;T/4'' diameter work and 
within .007" for 4" or larger diameter work. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: V ^ ' ' 

Blueprint V' 
Cutting tool 

Lathe . • ^ ^ 

Precision measurement instruments / 
Properly mounter workpiece 
- tool holder * ■ V 

Lathe dog 

PERFORMANCE GUIDE: . : 

1. Identify workpiece material . - ■ 

2. Select and set speed and feeds. 

3. Mount tool holder and tool on compound rest and on center 
line of machine. 

4. Turn to specified dimension. 

5. Make piece'to specifications. 



DUTY: OPERATING LATHES 



PERFORMANCE CBJECTIVf^ NO. 88- 

TASK: Knurl parts with latho 



STANDARD: Wcrrlqiiece-niust-be knurl ieavinq from_.i)02"._to .004" to 
original diameter.. • ' . 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: ■ 

Blueprint Properly mounted workpiece 

Precision measurement instruments Brush ■ 
Scribe • Knurling tool holder 

- Cutting oil ' 

Lathe , ■ ' ■ ' ' 

PERFORMANCE GUIDE: 

Select and mount knurling tool. 
Lay off length of knurl . 
Position and align knurlina tool. .~ 
Select and set speed, ("lowr 

Knurl and repeat until depth of knurl is obtained. 
Measure diameter. ' 
Clean and deburr knurl, if necessary. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



DUTY : OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. 89 - . 

TASK: Secure tool , holder, fixtures,- or attachments 

•STANDARD: Tool holder must be held in line to. complete the. work job 



, SOURCE FOR STANDARD: Writing, team 'ot--incumbent-workers_ _ 

CONDITIONS FOR PERFORMANCE OF TASK:' 
blueprint 

Lathe and accessories - ; _v 

Workpiece - . 

PERFORMANCE* GUIDE: 

1. Identify material to be machined. : ^ 

2. Determine machining operation.. 

3. Select tool, tool hoi der7--fi-xt-ure^X3Lr.jLtt_achment. 

4. Secure tool, holder, fixture, or attachment. 

5. Insure that tool, fixture, or attachment is in a fixed - 
position. ^ 



DUTY.: OPERATING LATHES. 



PERFORMANCE OBJECTIVE NO. 90 

TASK: Set lathe speed and feed 

^ STANDARD: Speed, an'd feed-of machine must be iti accordance to 
machinability ratings of material. 

• SOURCE FOR ST<\NDARD: Writing team of Incumbent workers '^^ 

• CONOITIONS'^FOr'pERFORMANCE of TASK: , " 

« ■ 
.Blueprint 

Lathe ahd accessories 
Machihery handbook 
o .Manufacturer's operation. manual - 
Workpiece ^ / 



PERFORMANCE GUIUE: 

1. Identify workpiece (material, condition, hardness, rigidity). 

2. Identify cutting tool (material, tool life desired, geometry, 
cutting fluid influence, hardness, grade). 

3. Select cutting speed (considering: feed rate, depth of cut, 
correction factor). ^ 

4. Set up speed and feed. . 

a. calculate feed of lathe ^ , 

b. set lathe speeds and feeds 



duty: operating lathes 



H ■ <■ 

PERFORMANCE OBJECTIVE NO. 91 
TASK: Set up engine lathe 



STANDARD: Engine lathe guards must be In place, latheclean. 
' and 1 u'oricated. 

SOURCE FOR STANDARD: Wnting -team of'- ihcumb^t workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint . Manufacturer's manual 

Cleaner Workpiece 

Precision measurement instruments Fixtures • 

Lathe and accessories „ Lubricant - 



PERFORMANCE GUIDE: • ^ " - 

l'. Clean and lubricate lathe. ' y 

2. Check all guards. 

3. Inspect belt t'ension and gears. 

4. Check carriage movement. - 

5. Select and secure work holding devices. 

6. Select and adjust speed and feed. 

7. ,Align centers. ^ 

8. Select and secure proper tool, fixture or attachment, 

9. Secure workpiece. 

lO;'" Follow cafety practices. . _ 

11 . . Check setup. „ 



■ . . .. V t .' • . 101 r . 

'«»^ ■ ' ■ ^ 

•duty': ^ OPERATING tATHES . ,= . 



PERFORMANCE OBJECTIVE NO. 92 

task/ Set up turret lathe 

• . * * ' ^ • '• 

STANDARD: TurVet lathe must. be clean, lubricatsd, and all guards 
secured. » _ ' ' 

SOURCE FOR STANDARD: Writing team of incumbent" wbrl^rs 'V^ 

■ .J- ■. ' ' 

.V CONDITIONS ' FOR PERFORMANCE OF TASK: 



. Blueprint Fixtures- and attachments 

Precision measurement instruments Turret lathe and accessories 

^ Lathe tools Work holding devices 

Lubricant • Workpiece 

Manufacturer's manual . ' ' 



PERFORMANCE GlUOE: . . 

1. Clean and lubricate lathe* - 

2. Check all -guards. , > 

3. Inspect belt tension and gears. 

4. Check carriage movement. 

5. Selept and secure. work holding devices, 

6. Select and adjust speed *and feed. 

7. Select tcro^si' fixtures, or attachments. 

8. Lnsert and position tools in turret. 

9. Secure workpiece; 
10. Check set up. 




DUTY: -OPERATING LATHES 



PERFORMANCE OBJECTIVE NO. .93 • . . • . 

TASK: Tap threads with lathe • ; 

. . . ^ 

STANDARD: . Threads must meet a clasS'2B fit." 



SOURCE FOR STANDARD: Writing team of incumbent workers • 

■ / • \ , ' 

CONDITIONS FOR PERFO,RMANCE- OF TASK: c ; . 

Blueprint' Hand taps 

■ Combination drill " / - " Lathe and acc-^ssories 

Counte;csink ' • Lubricajit 

Cutting tool ' - \ Tap wrench . ^ 

•Precision .measurement instruments Workpiece 

Drills and drill' chuck and key (Jacobs) "go and no-go" thread gage 

Universal 3-jaw chuck and key ' ^ - ^ 

PERFORMANCE GUIDE: / . ^ . 

I. Secure and true workpiece in' chuck. 
?. . Face and square workpiece! , - . " 

.3.' Center drill woVkpiece. 

4. * Chamfer workpiece. • • . ' . 

5. Drill tap'drill hole. - 

6. Select and secure tap. and tap wrench. 

7. Align tap to hole. - . • 

8. Tap hole to specifications, ;'" . * ' 

9. Remove burrs. . ^ 
10. Measure workpiece. 

II. Check taped hole with thread gage. ' 



•t)> 
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DUTY : 'OPERATING LATHES 



/ ■ - ■ ■ ■ ..... 

PERFORMANCE^ OBJECTIVE NO. 94 

rASK: Set up top! post grinder 

STANDARD: Grinder must meet SFPM to produce surface finish to 
63 micro finish. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

DiaiTOnd point dresser 
Lathe and accessories 
Grinding wheel 
Tool post grinder 



.PERFORMANCE GUIDE: 

1. Check wheel for cracks (replace if cracked). 

. 2. Mount tool -post grinder. 

3. Cover and protect V-ways with cloth. 

4. Protect lathe spindle bearing. 

5. Dress and true grinding wh^el. 
' 6. Check setup. - . 

7l Grind workpiece to specifications. 



c 
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■ 104 
DUTY : OPERATING MILLING MACHINES 



ERIC 



PERFORMANCE OBJECTIVE NO. ^ ~~ — — -- 

TASK: Align, mi Ming machine fixtures 

STANDARD: Vise must be aligned to within .001" total runout. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

'^CONDITIONS FOR PERFORMANCE OF TASK: 

_ Cla^ . _ 

.Dial indicator and attachment 
' -^-^-^-^i Plastic mallet ^ - 

r " Vise ^ A . ^ 
Wrench 

- 'performance GUIDE: 

•ii 1. Clean and place vise :on bed, - 

:/ ■ 2. Align vise by square. 
% 3. Fasten vise to bed with, clamping bolts. 

4. Put dial indicator attachment in mill spindle or magnetic 
^ tool holder.. ' ,^ ^ ^ 

5. Fasten dfal indicator to attachment. 

6. Indicate the fixed vise jaw by moving cross feed in and out 
with indicator. . 



, .... ■ 

100 ■ 
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DUTY: OPERATING MILLING MACHINES 



PERFORMAN CE OB JECTIVE NO. 96 



TASK: Align milling machine^attachments. 




STANDARD: The 90 degree milling attachment must be aligned to 
within .001" per 4". 

SOURCE FOR STANDARD: Writing team of incumbent workers , 



CONDITIONS FOR PERFORMANCE OF TASK: 



Dial indicator 




MiJ 1 ^ wrench ■ : 
90 degree milling attachment 
Plastic mallet 
Draw bar 



Extended akbor 
Hex wrench 
Magnetic base post. 



PERFORMANCE GUIDE: 

1. Insert drawbar with extendea arbor into column. 

2. Draw arbor quill approximately 3 inches and lock. 

3. Insert 90 degree attachment driver in quill and tighten 
drawbar, aligning key with keyway. 

-^4. Position indicating surface parallel with table movement. 

5. o Snug the two housing clamp bolts. 

6. -Attach magnetic base with indicator. 

7. Indicate the 90 degree milling attachment for parallel 
alignment with table movement. 

8. .Secure housing clamp bolts. 
'9.„/ Recheck step 7 for accuracy. 




ERIC 
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DUTY: OPERATING MILLING MACHINES 



PERFOR^iANCE OBJECTIVE NO. 97 

'~ ~n'A5ICrA"ssenibTe' mi11"~worlr- 



. STANDARD: ^ Mi] 1 work must be assembled to manufacturing and 
engineerinqspecifications. . n 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

I 

Assembl y drawin g 



Blueprint 
Completed pieces of mill work * 
Precision measurement instruments 
Tools 



PERFORMANCE GUIDE: 



1. Study blueprint and assembly drawing. 

2. Determine tools needed. 

3. Assemble all parts; lubricate if necessary, 

4. Make adjustments if .necessary. 
.5. Clean work station. .; ' 



DUTY: OPERAjip^ILLlNG MACHINES 



PERFORMANCE OBJECTIVE NO. 98 



TASK: Bore holes with milling machines 

STANDARD: Bore hole to blueprint (specifications. An accuracy of 
V? .005" is required for production work. ; ..^ 

SOiJRCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS 



FOR PERFORMANCE OF TASK: 



Blueprint 

Boring attachments 
Combination drill . 
Countersink 
Drills ^ 
Dividers 
Workpiece 

Drill chuck and key 



Holding fixtures 
Layout die 
Micrometer caliper 
Mill wiggl air : 
Plug gage 

Vertical mill and accessorie 
Boring head ^ 



PERFORMANCE GUIDE: 

1. Layout' hole location. ■ 

^2. Secure workpiece to table. 
.. 3. . Insert chuck in spindle. . ; 

4. True mill wiggl er to center of punched hole. 

5. Countersink'holw with a #4 countersink drill. 

6. Insert drill in chuck. j 

7. Select speed apd feed. 

8. Drill hole to within .015 to ..OSO^of . designated size. 

9. Insert boring head with boring bar/ ' ^ 
10. Bore hole. 



DUTY : .: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 99 

TASKj^ Bore for a finish bushing fit. 

STANDARD: Bore must be .ta a pres§ .of~fts basic outsfde^'dTamet'elr 



SOURCE-FOR STANDARD: Writing team of incumbent workers 



Precision measurement instruments Boring tool 
Vertical mil 1 with accessories : Centering device 
Workpiece with bushing to be bored Holding device - 



PERFORMANCE GUIDE: V 

1. Mount and^al.ign holding device. . . 

2. Secure workpiece in holding device^ 

3. \ Mount boring atttachment and true to hole. 

4. Select and mount bffring tool. ' V 

5. Set speed and feed. 



size. 



CONDITlC^SxfOR/PERFO OF^ TASK: 




Blueprint 



Boring attachment 



6: Bore to specifications. 



duty: operating milling MACHINES 



PERFORMANCE OBJECTIVE/NO. 100 

TASK: Bore tb-ceiyiove bushings ^ • 

~"~ "STANDARD:- Hole-must-be bored -to-new -bushing,- wi-th_a_press- fit Jior.,^^^^^^ 
basic O.'D. size, of bush.ing. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: ; 

-.'■■<< 

Blueprint Machinery handbook 

Boring. attachment \ Micrometer calipers 

Boring tool ^ Cutting oiV 

Bushings • Plug gage 

Centering device Worjcpiece with frozen bushing 

Holding device , Vertical milling machine , 

PERFORMANCE GUIDE: 

Mount and align holding device. 
Secure workpiece to holding device. 
Mount boring attachment and true to bushing. 
Select and mount boring tool. 
Set speed and feed. 
Apply cutting oil . > y- ^ 
Bore" to remove bushing i t ..r - 
Bore hole to new bushing specifications. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 101 
TASK: Cut external keyway 



^-^^--^STANDARD:_Mi\TL.an -external_-keyway„to_W 

Accuracy must be depth +0.005 " length (xTus or minus .010" 

-0.000" ^ \ 

centerline position plus or minus 0.005" from end oY 
workpiece. 

SOURCE FOR b I aNDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: ^ 

' f \ 

Blueprint Vertical milling machine 

Cutter ' accessories 
Cutting oil_ Chuck 
Precision/measurement instruments • 
Work hoi ding. device (vise) 
Workpiece 



PERFORMANCE GUIDE: 

1. Mount, secure, and align vise to table. 

2. Select, mount and secure cutter. 

3. Set machine speed. ' 

4. Set center line of cutter on center line, of shaft, close to 
work. holding device. 

' .^^5. Turn machine on and touch off. 

6. Apply cutting oil . 

7. Mill to prescribed depth and length. 



ill 



DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 102 

TASK:. Drill holes with milling machine 



STANDARD: Holes must be within plus or minus .005 center to . 
center holes. " 

SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK:. 

Plastic mallet 

Combi na t i on countersi nk dri 1 1 
Drill chuck/ 
Drills 
Lubricant. 
Dial indicator 




Blueprint , 
Vertical milling machine & accessories 
Precision measurement instruments 
Work holding device 
Wiggler 
Workpifece 



PERFORMANCE GUIDE: 



1. Mount and align holding devices. 

2. Secure part in holding device. ^^^^ 

3. Set machine speed. ■ .v 

4. Center punch first hole. : 

5. Place wiggler in chuck. Align wiggler in center, hole with , 
_„^:>i machjne on using dial _ind 

6. Bring x and y- axis "of machine to zero: (by slipping micrometer 

collars). . . :. <- ^ "^N 

7. Place chuck in spindle and center drill first hole. 

8. Remove center drill and insert. drill into chuck. - 

9. Apply lubricant and drill hole. Make sure chips are coming 
out of hole. 

10. Move X or y position to-next hole by micrometer collars. 



DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 103 

.TASK:. Inspect completed mill^work^ , ^.--^^ 

Si'ANDARD: Mill work must meet maximum ma'tenal condition and 
. clearance, , ^ 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Blueprint 

Completed mill parts 

Precision measurement instruments 



PERFORMANCE GUIDE: 

1. Inspect' parts for visible flaws. 

2. Determine limits, tolerance, and/or allowance for parts. 

3* Inspect interchangeable parts for maximum material condition 

(MMC) and clearance. 
4* Inspect finish of all parts. 
5.* Pass or reject parts. 
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DUTY: OPERATING MILLING MACHINES 




PERFORMANCE OBJECTIVE NO. 104 
TASK: Mill an angle 



STANDARD: Angle must be within'plus or minus 5 minutes 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK': 

Precision angle plate 45° + 5' Vernier bevel protractor 

Blueprint Work holding device 

Mill and accessories Pre-machined workpiece 

Precision measurement instruments Collet 
End miTl >^ 



PERFORMANCE GUIDE: 

1., Identify and classify material of workpiece. , 

2. Mount and align angle plate parallel, to table. 

3. Select and mount end mill cutter. ; ^ . 

4. Select , and set speed, feed, and depth of cut. . 

5. Make cut. , . 

6. Check surface and tolerance specifications, adjusting machine 
as necessary. 

7. Measure and inspect workpiece. ^ 



DUTY: OPERATING MILLING MACHINES - /" 



PERFORMANCE OBJECTIVE NO. 105 ^ 
TASK: ,MiTT>an external radius . . ' 

■ >Z3 — "• .. * ' • ' * ' 

STANDARD: Mill radius inust be within a tolerance of plus or 
minus .010" of blueprint specifications." 

SOURCE FOR STANDARD: Writing team of iacumbent workers 



CONDITIONS FOR PERFORMANCE ,0F TASK: ■ . — 

i 

Bl uepri nt Prepared workpiece 
Dial indicator Step blocks 
End mill . cutter Straddle clamps' 
Mill & accessories T-bolts 
Mi 1 1 wiggler ^ \ \ ~Verni*er'~^cal ipers-^^^- 
Precision measurement instruments Cutting oil 



PERFORMANCE GUIDE: 

1. Identify materiaff of workpiece. 

2. Mount-turntable. 

3. Center spindle over center line of turntable. 

4. Align and clamp workpiece to turntable. 

5. Select and mount clamp. 

6. Select and set speed, feed, and depth of cut. 

7. Move X or .y. ax.is of table from centerline of turntable to 
desired radius . 

' ' 8. Apply cutting oil and rough cut. 

' 9. Measure radius. and readjust if needed; 

10. Check surface finish and mill to specifications. 



DUTY*: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 106 • ' 

a TASK: Mill cylindrical workpiece * 

STANDARD: Cylindrical woVkpiece must be raillgd to a tolferance 
V of + .010 of blueprint specifications. 

SOURCE. FOR STANDARD: .Writing -team of incumbent workers 

»• . ■ . 

• - ' . ■ ■ .. *» . ' 

. CONDFIONS FOR PERFORMANCE OF TASK: ' . 

Blueprint Cutter, ^ 

' Cylindrical workpiece ' Vertical mill. and accessories' 

Precision measurement instruments . ' « 

; Work^hol ding devices ^ . • • * * - 



PERFORMANCE GUIDE;. ^ 

1. Identil^y material of workpiece. - ' . 

2. Clamp and align turntable. 

3. Clamp and align workpiece. 

4. Select and mount cutter. ' 

5. Select and set speed, feed, and depth of cut. 

6. .Touch-off . and mill to specifications. 

7. Inspect surface and measure workpiece for accuracy.* 



DlTTYv OPERATING VfilCLING . MACHINES ( 



PERFORMANCE OBJECTIVE NO. 107 •", 



TASK: Mill *spur gears 



STANDARD: Gear must be -mi lied to mesh with others gear. 

SOURCE FOR STANDARD: Writing .team'of - incumbent workers 

CONDITIONS FOR PERFORMANCE 0F:TASK: ' < - ' .-, 

■ ' *, ' ■. 

. Bluepnint . Mandrel 

' Dividinghead • v ' ^ ^>Mi1l and 'accessories 4, ' 

■Etecislon .meastir^nien^^ih'stru ments ■ ^- G ean- b.1 apk . .j. . . . ■ • 



Gear tooth cutter Tailstqck/ 
Machinery handbook - ^ - ' ' \ Driving dog^ . ' . ^'^ 



PERFORMANCE GUIDE: - ' ^ , ' ^ 

. ^ • . ' r ■ ' • V ■ /• 

1. Press gear blank'. on mandrel . \. " ^ ■ - 

2. Mount dividinghead and tajl stock on mi.ll . : \j 

3. Center ajid secure- mandrel to d.i vidingheati.. r — . ^ 
-4. 'Selett (forrect number aad diametrical pitch seri^? fo.r^ 

number of teeth on gear tjfank. * * / ./ 

5. ^Secure cutter to mill., / - ' 
6^. Determine and, set ^indexing head to correct division^./ 
7. Center gear blank to cutter. ^ ' 

• 8. Select^and set speed, feed, and depth of cut. .:'^• 
9. Cut gear^to specifications. . - 
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DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. .108 . ' 
TASK: Mill internal slots using slotter and attachments 



STANDARD: Mill slots must be ftnlled to a tolerance of +0.010 " 
of blueprint specifications. " ^ -0.000" 



SOURCE- FOR STANDARD:. Writing team.. of: incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint ' ' ^ ' : / \ 

Precisioh!measiirenient instruments 
Slotting attaqhmenl:^ 
Slottihg,'QUtter \. 
,,^Vei^tical mill with accessores, . ... 

Work* holding device-" 
,:,."lWorkpiece :\ ' ' . ' - . 



PERFORMANCE GUIDE: • • 

- v ■'■ ■ ■■ ^ : ■ ' . ■ - . 

1. Identify material of i{/orkpiece. 

2. Secure workpfiece to work holding device, 
./ 3. Select and secure cutter to spindle. 

- 4. Select and ajijust stroke length. ' " 

^ 5. Align cutter. to workpiece. . ^ . . 

6. Set speed. v ^ • 

7. Slot to specifications./ - . ' 



DUTY :- OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 109 

TASK: Perform end mining ■ 

STANDARD: Milled surface must be relatively. free of deep tool. marks. . 
- SOURCE FOR STANDARD: - Writing team of incumbent workers 

;' 'r . V : ■■' ' ^ ■ - . ■ ■. - ■ •• ' ■ ^ 

CONDITIONS FOR PERFORMANCE OF TASK: ' v ^ , ,V > 

• * . ■ ^ '■' " ■ • • 

Bl-ueprint' * \ . . Ptastic, mallet or- .lea d hammer 

Precision measurement instruiTiehts " CblTetT :-'~~~T: 
End mills ' Work hoi dfng device. 



VerticaT mill and accessorTes V: . V Wbfkpiece with layout lines 



PERFORMANCE GUIDE: ^ . 

1. Identify material of workpiece. - \> - 

"2. Mount and ajign vise. / 

_3v Secure workpiece in*work^ holding device. , ' 

4. Select and mount end '.mill . i 

• ..5'. Select and set* speed and feed. > • ^ , ^ 

6. Align wonkpiede, touch off 5 and set depth of cut on quill 

7. ' Mill to,prescr.ibed ,lines/ measure for accurac;/, and make. 
• - necessa»*y adj^ ' V ' V ' ' v 

• 8. Mill to specifications. V : . 



•• DUn: OPERATING MILLING MACHINES 



. PERFORMANCE OBJECTIVE NO. 110 
■ tASK: Perform flycut / 



. STANDARD: Flycut bar must be squared and parallel to within 

+ .010 square of blueprint specifications.. * . 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS RjR PERFORMANCE OF TASK: - 

• Blueprint v ^ "^^ Plastic mall et""^ ' 

s ' Dial indicator^ Work jjol ding devi-ce 

Fly cutter ' v v. Workpiece 

Precfsion* measurement. instruments Milling machine & accessories 
■ . -.Collet ^ ' ^ . ■■.-. v' -^' ^ y:: '-. - ' 



PERFORMANCE GUIDE: 

...... ; 

1. Identify material of workpiece. 
; 2. Mount and align work holding device. 

3. . Secure workpiece in work holding device. 

4. Select and mount flycutter inv collet. 
■ ^^,5. Select and set speed and feed. 

6. Aligrt cutter to workpiece, touch -offT and set depth of cut. 

7. Mill surface A. 

8. Remove workpiece ^ deburr, rotate workpiece 180°, and secure in 

. \,work holding device. Workpiece must be firmly seated on firsts 
'milled surface (for squareness). 

9. Mill opposite surface (B). 

-^^ 10. Position first milled surface against squared fixture, and mill 
surface C. : 

11. Mill surface D. 

12. Measure for accuracy of cut. 
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DUTY: qPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. Ill 
TASK: Perform index 



Index workpiece must be to within +1 minute in 360' 
f blueprint specifications. 

ARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 





-1VlTgning-de>rices— —-— — ™ — — &l-uepr4nt 



Milling machine & accessories ^ Dividinghead and.accessories. 

Precision measurement instruments Work holding device 

Milling cutter , Workpiece 

Machinist handbook V: 



PERFORMANCE GUIDE: ■ ■ ^ . 

1. -Identify material :0f workpiece. 

2. Mount and align dividinghead. 

3. Select and mount cutter. . 

4. Mount and align work holding device and workpiece. 

5.. Determine number of indexes workpiece m ust be rotated. * . 

6. Set up indexing unit of dividinghead. / 

a. select appropriate indexing plate 

b. mount indexing , plate to dividerhead 

c. secure index sector airms 

7. Select and set^speed and feed. 

8. Touch off, make primary cut, and adjust for depth of cut. 

9. Measure for blueprint specifications. 

" 10. Recut, if necessary. \ ' 

ri. Rotate indexing unit for each cut specified. 
12. Inspect and measure finished part to blueprint specifications 



DUTY : OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 112 

TASK: Perform reaming operations 



STANDARD: A tolerance of +0.0001*' to +0.0005" is required^ 
for reamed hole. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint Reamers 

Chuck Work holding device 

— Combination-dri^T'Wnd-counters-tnk~-~Workpiece-"^^^ 

Drills Lathe ' ■ ; . 

Precision measurement instruments 

PERFORMANCE GUIDE: 

1'. Identify material of workpiece,. 

^2. Mount and align work holding device. 

3. Secure and align wbrkpiece. 

4. Select and set speed and feed. 

5. Center drill workpiece. 
6.. Dri 11 workpiece to specif ications. . 
7. Ream hole to specifications. 



DUTY : OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. li^'"' • ^ 

TASK: Perform cutting-off operation 

: STANDARD: Cut off operations must be performed 'to within a tolerance 
- . of + 1/64" of blueprint specif ications. 

SOURCE FOR STANDARD: Writing team of incumbent workers . 

CONDITIONS FOR PERFORMANCE OF TASK: 

Arbor and collars Work holding device 

: Precision measurement instruments Workpiece ^ 
Assortment of cutters Blocks 
Blueprint Horizontal milling machine 

PERFORMANCE GUIDE: ' . 

U Identify material of workpiece. 

2. Mount and align workpiece in work holding device. 

3. Select and mount cutter, - 

- 4. Select and set speed, feed, and depth of cut. 
^__^5__/\-| ^ -workpiece to cutter . - - , . . ^^^^ 

6. Perform milling operation to blueprint specifications. 

7. Measure finished part for accuracy. " • 
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DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 114 

TASK: Perform straddle mining operations on the horizontal mill 

' ' - • , . - . . { 

STANDARD:- Wprkpiece must be milled to an accuracy of 0.002" ' 
oV blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent -workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint Milling machine & accessories 

Feeler gage Parallels . 

Lead hammer , Rule. 

Micrometer caliper . / Scribers 

Milling machine arbor with spacers Side milling cutters 

Square r Vise 

Workpiece : - 

PERFORMANCE GUIDE: ' 

1. Identify material of workpiece. 

2. Secure vise. to machine table. , . /^.^^ ' 

3. Select, mount, measure, and align cutters. " ^ 
• 4. Mount workpiece. 

5. Select and set speed and feed, 
a. use conventional' milling 

6. Align cutters, to workpiece. 

- 7v Make preliminary cut. / 

8. Measure and make adjustments as necessary-" 

9. MiH\.to specifications and inspect workpiece. ; . 




DUTY : OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO . 115 ' : . .,.^.J\,>L:'. - . / 

TASK: Set speeds' and feeds for . mill inq work 

. STANDARD: Speed and feed must meet for machinability rating of 
workpiece.. ^ 

. SOURCE FOR'STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Blueprint 

Machinery handbook 

Manufacturer's operation manual for milling machine 
Milling machine . ' , 

PERFORMANCE GUIDE: . 
Speed 

1. Identify material to. be machined. 

2. ^Identify cutter tc be used. 

3. Determine condition of milling machine.._ . 
A. . Determine depths of cut . 

5. Establish material cutting speed. - /' 

6. Determine speed setting for machine using tables in handbook. 

7. Set up spiaed according to operation manual . 

Feed y ■ ■ - ; - v-^ ^ 

1. Repeat step 1 to 4 under speed. 

2. Determine feed using tables in handbook. ^ 

3. Set up feed according to operation manual . 



DUTY: OPERATING MILLING MACHINES 



PERFORMANCE OBJECTIVE NO. 116 



TASK: Square workpiece using dividinghead (40:1) 



STANDARD: Workpiece must be square within .005"; 
of blueprint^specif ications. . 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Arbor - 

Milling machine with accessories 

Blueprint 

Chuck 

End mill cutter 

Precision measurement instruments 



Scrap workpiece 
Side cutter 
Soft-faced hammer 

Square 

Workpiece 

Dividinghead 



PERFORMANCE GUIDE: , 

I. Identify workpiece material. > . . 
" 2. Mount and position dividinghead on machine table. 

3I Secure dividinghead in vertical position. 

4. Mount and align scrap workpiece in dividinghead. •. 

* 5. Mount and secure^end mill cutter in chuck or mount and secure 
side cutter on arbor. 

6. Select and set speed and feed. 

7. Make cut to desired 'depth. . 

8. Turn off ' cutter, rotate crank handle 10 turnsv turn cutter 
* back on, arid make cut -to desired depth. ■ 

. 9. Reposition cutter: and repeat step 8. ' . . . , 

10. Step 8 is to be completed four times until workpiece- is fi.msl 

II. Check for squareness and accuracy. 
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DUTY: OPERATING MILLING MACHINES 



X 



PERFORMANCE OBJECTIVE NO. 117 

-'TASK: Square up metal- using table vise. 



\ 



STA.NuAkij: Workpiece must be squared to within +.005" 
parallel . 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Arbor 
Blueprint 
^ Mill cutter 
- Mi n i nq .mac.hi ne_ wi th accessories 
Precision messurement instruments 



Shim stock 

Soft -faced hammer 

Square 

Vise 



Worlcpiece 



PERFORMANCE GillDE; 

1. Identify workpiece material. 

2. Mount and posm: Ion vise. - : 

3. Select arid mount cutter. 

4. S^ik^ct and s?>t up speed and feed". 

^ . 5 . i Mount.„anc! i^al"? sfLworkpiece to cutter. : ^ 

6. Make first vcut. 

7. Turn off cutter, measure for- accuracy, and rotate workpiece 
to finished side against fixed jaw, and secure. ^ 

.8. Make second cut to depth. 

9. Measure for accuracy and place workpiece so that second, 
finished surface is on the bottom of the vise. 

10. Make third cut. 

11. Turn off-' cutter measure for accuracy, and rotate workpiece, 

12. Cut remaining side. 

13. Measure for squareness and accuracy.' ; 
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DUTY : OPERATING POWER SAWS 



PERFORMANCE OBJECTIVE NO. rll8 .- . 

TASK: Weld bandsaw blades to insert for contour welding. 

STANDARD: Butt weld niUst not have weld cracks and overlap joints. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE CF TASK: 

Bandsaw with butt welder and grinder 
Drilled wbrkpiece 
Machinery reference manual 

. PERFORMANCE GUIDE: 

1. Cut off electricaV power to saw. 

2. Remove blade tension. 
Cut blade. 

4. Inset blaide properly through workpiece. 

5. Butt weld hlade. 

6. Inspect blade for proper weld. 

7. Ahneal weld point. 

8. Gri nd weld. 

. 9. Remount blade and adjust blade tension. 




\ 



\ 




ERIC 
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DUTYT ; OPERATING POWER SAWS 



PERFORMANCE OBJECTIVE NO. 119 

TASK: Measure and cu.tt off material with, power hacksaw 



STANDARD: Material - must be cut off to within a tolerance of 
+1/16" of blueprint specifications. - 



-SOORCETFOR'ST^TORD : Wri ti ng team of i ncumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: .■ 

File Scribe 
Floor stand ; Steel, rule 

Job specifications Workiece 
Power hacksaw Saw vise 



PERFORMANCE GUIDE: ' 
Measure and Mark Material 

" r. Refer to job specifications for dimensions. 

2. Measure to dimensions. 

3. Mark location with file or scribe. » ' 
Cut Off Material 

1. Secure material in saw vise. 

a. support with floor stand if necessary 

2. Lower saw to workpiece. , ^ 

3. Adjust material to required length (allow 1/16' for cut), 

4. Lock material in vise. 

5. Adjust gauge or stop. . m. 

6. Lower saw to material. 

- 7. Adjust coolant nozzle. " • 

8. Saw to specifications, (allow 1/16" tolerance). 
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;duty : operating power saws 



PERFORMANCE OBJECTIVE NO. 120 

TASK: . Remove and replace saw blades 

STANDARD: Blade must be .tight to prey.ent damage.- Teeth'' nfOst be 
in directinn of cut to be made. . 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Blades Reference handbook 

Hand tools Metal band saw 

Power hacksaw . - 



PERFORMANCE GUIDE : ""^ ^ ^ ^ ' ; .; ^ 

PoweF Hacksaw '■":""'[ " .....^ 

1. Select saw blade. 

2. Cut off all electrical power. - 

3. Release tension cl amp . 

4. Remove and store blade. 

"5. Adjust for length of new blade. 

6. Insert new blade in frame. . 

7. Check to insure teeth point in direction of cut to be made. 

8. Tighten blade in frame. ^ 
■ Metal Band Saw 

1. Select saw blade. 

2. Cut off all electrical power. ' • - 

3. Release tension on blade. ^ 

4. Remove blade. 

5. Loop blade for storage. 

6. Check guides, replace if necessary. 

7. Unwind new blade. 

8. Install new blade. 

9. Apply proper tension to blade and inspect for blade direction 
and guide seating. , • 



D"UTY: operating power SAWS 



PERFORMANCE OBJECTIVE NO. 121 
TASK: Saw scribed lines 



STANDARD: Workpiece must be^ sawed to within + 1/^16" of job 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent wdrkers * 

1 . 

^ : ■ v ■ 

CONDITIONS FOR PERFORMANCE^ OF TASK: 



Job specifications 
Measurement instrumfefnts 
Metal band saw with accessories 
Support and holding devices 
Workpiece " . 



PERFORMANCE GUIDE: 

' ' *i • 

1. Check scribed lines for clarity.- 

2. Mount and align machine guide. 

3. Check to see that "correct bl^de is attached. 

4. Determine and set correct cutting speed. 

5. Adjust and clamp saw guide. 

6. Select and secure holding device. 

7. Perform sawing operation.^ 

a. support workpiece if necessary 
- b./ align scribed line Jto blade * , . 
• c. advance workpieceHnto-^saw-^ith~steadyfpressures-T— 
d. saw to specifications . * \7' 
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DUTY: 'OPERATING POWER SAWS 



PERFORMANCE OBJECTIVE NO. 122 , \ . 

TASK; Set speeds and feeds for sawing operations 

STANDARD: Speed and feed must have machinability rating of workpiece. 
SOURCE FOR STANDARD: Writing team. of incumbent workers , 

CONDITIONS. FOR PERFORMANCE OF TASK: _ / ' [ V ' 

Description of workpiece • . ; • - 

Jobjspecif icatlons \ ' ^ 
MacRinery handbook • v ^ ' 

Manufacturer's operation manual • ... \ 

PERFORMANCE GUIDE: ; r ' * :^ 

1^ Determine material to be sawed. - ^ . V 

2. Determine type. of saw to be used. ♦ 

3. Determine- speed 'and feed requirements. .j . - \ ^ 
%. -Set machine speed an,d feed according to manufactuVer's*^ 

operation manual. \ ^ 
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DUTY: OPERATING POWER SAWS 



PERFORMANCE OBJECTIVE NO. 123 . 

TASK: Select and install saw blades - 

STANDARD: Bla\les used must be appropriata to material variables. 
SOURCE' FOR STANDARD: Writing team of incumbent workers 



: ^4^^ PERFORMANCE OF TASK: 

Job specifications 
^Reference handbook ' ; 

Selection of saw blades " ' 

Workpiece 

PERFORMANCE GUIDE: 

1. Identify kind ofmaterial of workpiece. . ' 

2. Identify shape and thickness of workpiece. 

3. Select blade requirements of appropriate pitch from reference 
"table. - . . . - 

4. Determine .length,' width; and thickness of blade. 
.5. Select appropriate blade. 
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DUTY : OPERATING PRESSES 



PERFORMANCE OBJECTIVE NO. 124 

TASK:- Set up and punch materials with press 

. STANDARD: Parts must be punched to die specifications; 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS- FOR PERFORMANCE OF TASK: 



Blueprint 
Jig and punch , 
Scale or tape 
Workpiec€ material 



PERFORMANCE- GUIDE: 



1. Calculate amount of force required. 

2. Secure jig to press table. , 

3. Secure punch to ram. ■ 

4. Hand align jig for table and part clearance, v 

5. Visually. inspect jig mount and punch clearance for safety. 

6. Place material in jigT 

7. turn on power to press. 

8. Punch part. 
9^==#Rspee1r=at^=m ed^ 



10. Readjust jig, if necessary. 

11. Produce desired number of. parts. 

12. Calculate amount of force required 



duty : operating presses ^ ^ 



PERFORMANCE OBJECTIVE NO. 1^5 
, TASK: Select accessories and attachments 

STANDARD: Punch accessories and attachments must have capacity to 

, finish operations. ; ' . : 

SOURCE FOR stANDARD: Writing team of incumbent workers y . 

Blueprint V 
Selection of accessories and attachments 

PERFORMANCE GUIDE: . J \ 

1. Review blueprint for parts, to be punched. 
1. Select correct attachments and accessories as indicated by 
specifications. 




duty: operating presses 
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PERFORMANCE OBJECTIVE NO. ' 126 . : 

TASK:" Set up press and assemble, parts » 

STANDARD: Assemble<j parts must- be fastened securely... 

SOURCE FOR STANDARD: Writing team of incumbent workers 



^^OmmNTTTIR^PERFORMA^ 

Blueprint ^ 
0 Clamps 
Lubricant 

Parts to 'be assembled ' . 
. Precision measurement instruments 
Press 



PERFORMANCE GUIDE: ■■'.^■■■yy^)-;^-^:-^^ -/-^^^ 

1. Place and clamp stationary part to table, : . 

2. Align moveable part with stationary part. 

3. Lubricate both parts. v 

4. Turn on power to pres^s. 

5. Lower ram to moveable part. 

6. Check hydraulic pressure of operation. 

7. Check for galling. , 

8. Press and assemble to tolerance specified on blueprint, 
^ ' ; , 
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DUTY: OPERATING PRESSES 



PERFORMANCE OBJECTIVE NO. |27 ■ '^>>^ V 

TASK: Set up press and disassemble parts 

STANDARD: Parts must.be disasseffiCrled fol lowing sequence on assembly^ 
drawing. 

" .SOURCE FOR STANDARD:" Writing team, of incumbent workers > 

T^CONDmONS^OR-PERFORMANG^OF^SK^^ ^ i: : ~ 



Assembly drawing 
Blueprint 
Clamps 
Lubricant 

Part to be disassembled 
Press 



PERFORMANCE GUIDE: 



1. Place and clamp stationary "part to table^ 

2. Align moveable part to ram. 

3. Lubricate both parts. 

4. Turn on power to press. 

5. Lower ram to moveable part. 

Disassemble according to sequence on blueprint. 

7.. Apply pressure to moveable part. ' 

8. Check for galling. 
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DUTY: OPERATING PRESSES 



PERFORMANCE OBJECTIVE NO. 128 - : v: : . 

TASK: Straighten miscellaneous parts with presses . 

STANDARD: Bent part must be straightened parallel to press bed to an 
accuracy of plus or minus 1/64".: _ 

SOURCE FOR STANDARD: Writing team of incumbent workers 
^ONDmONS FOR-PERFORMANGE-OM^ASK:— — ^ .'^ 



Bar flat or reel ^ ^^--^-^ Dial indicator with base 

Bent shaft • ■ 

Jigs """ T---^^ j v 

Rule ,:••/./• - 

-Spacers:,' 
Straight edge 



PERFORMANCE GUIDE: : 

1. Place bent part between spacers. 

2. Use appropriate jig, if necessary. 

3. Press part to straighten to a parallel tolerance of plus 
or minus 1/64". ' : : 

4. Check part by rotating part. Use dial ind^catoir*.; ; 
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DUTY : OPERATING PRESSES 



PERFORMANCE OBJECTIVE NO. 129 

TASK: Set up, remove, and replace parts 



ERIC 



STANDARD: Part must be reassembled to a tolerance of plus 
or minus 1/64" • 

SOURCE FOR STANDARD: Writing team of incumbent workers 



-eONDmONS^FOR-PERFORMANCE_OfL.TASK:_.„ _„._^ . v . 

Blueprint , Lubricant 

Clamps . Measuring Instrument 

Gears pulley or wheel 

Key Shaft cut with keyway 



PERFORMANCE GUIDE: . - . 

1. Perform set up. ~ . - - - — ^ 

a. take and record measurement of position of part toL.be 
removed - 

b. align moveable part with ram , 

2. Remove part(s). 

a. lubricate both parts . . , ^^^^ . 

b. turn on power - 
check disassembly procedures 

d, apply presure to remove part 

e. remove part(s) ■ 

3. . Replace 'part(s). : 

a. lubricate both parts • 

b. turn on power - 

c. check disassembly procedures 

d. align keyways 

e. -apply lubricant to all parts 

f. insert key and press parts together 
-gv—ehec-k— tolerance- as measured in Step 1 



4, Perform set up. 



14 
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DUTY: OPERATING SHARERS 



PERFORMANCE OBJECTIVE NO. 130 

TASK: Alignshaper attachment, workpiece,; and cutting tool 



STANDARD: Ram stroke must, clear workpiece on forward stroke 

>• by l/4^^;i and 1/2" on return stroke:.^^^^^^ ; - 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: . \ V 

Aligning key stock ' Dial indicator 

Blueprint Shaper operations manual 

. Combination set square Work holding device 

Cutting tool Uorkpiece 



PERFORMANCE GUIDE; 

1. Secure work holding device.. • 
2: Mount and align key stock. 
3. Square workpiece to ram head. 
^4. -^Replace key stock with workpiece. 
5. Adjust shaper and cutter -to.workpiece 

a. adjust cl apper box 

b. adjust for clearance 

c. adjust for. length of stroke 

d. adjust for strokes pfer minute : 



DUTY: OPERATING SHARERS 
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PERFORMANCE OBJECTIVE NO. 131 - 

.TASK: Set speeds and feeds of shapers. 



STANDARD: Speeds and feeds of shapers must be in accordance to 
material variables and machinability ratings. 

SOURCE FOR STANDARD: Writing team of incumbent workers ' 



CONDITIONS FOR PERFORMANCE OF TASK: 



Blueprint '/ Shaper hand tools 

Machinist handbook . Shaper operations manual- 

References Workp'iece 

PERFORMANCE GUIDE: 

Select and Set Cutting Speed 

"~ n Identify material of workpiece. 

2. Identify cutter material to be used. / 

3. Determine cutting speed using table specifications. 

4. Determine setting of cutting speed based on desired length . 
of cut and shaper strokes per minute. 

5. Set up. shaper for desired cutting speed according to operations 
- manual . - 

Select and Set Feed 

1. Identify material, of workpiece. 

2. Identify cutter material. 

3. Determine depth of cut needed. 

4. Determine feed according to desired finish;^^^r--; : J^ 

5. Set feed acci.ding to operations manual. 
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DUTY: OPERATING SHARERS 




PERFORMANCE OBJECTIVE NO. 132 ' . 

TASK: Select,, shape, and sharpen cutting tools .. 

STANDARD: A radius gage check must be within pi us . or minus 1/32" Of 

table profile specifications, and angular measurements miis.t 
be plus or minus 1/2. degree. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

\ CONDITIONS FOR PERFORMANCE OF TASK: 



Blueprint ; ' Cutting tdol or blanks; 

Bench grinder Radius gage ; ~ 

Coarse and fine grinding wheels Reference book • 

Combination square Wheel, dresser 

Coolant ^ Workpiece . 



PERFORMANCE GUIDE: 
Cutter Selection 

' 1. Identify workpiece material. 

2. Determine type of cut. 

3. Determine profile of cutter to perform machining. 

4. Select proper cutter. 
Shape and Sharpen 

~ IT Repeat steps 1 to 3 under cutter selection. 

2. Select cutter for job and to fit tool holder. 

3. Check and dress grinding wheel . 

4. Grind tool to rough shape (use coolants as.^needed) 

5. Measure to determine finish cuts. 

6. Grind tool to desired specification and sharpen. 
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duty:- performing RRODUCTION MACHINIST LINE^ WORK 



PERFOR'mANCE' OBJECTIVE- NO. 133 



TASK: Remove and install pins 



STANDARD: New pins must be aligned to the shaft. 



SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS' FOR PERFORMANCE OF TASK: 



. PERFORMANCE GUIDE: 

Remove Taper or Straight Pin * 

1. Select tools to remove pin. 

2. Drive out or remove pin, 

3. Inspect pin for damage (replace if; damaged). 
Remove Damaged Straight Pin 

1. Drill out pin, or - 

.2. remove pin with screw extractor. 

3. Inspect hole for damage. 

4. Select replacement pin. 
Install Taper or Straight Pin 

Select pin. 

2. Select installation tools. 
. -3 ; ':x i n~e':~^up""pr t s"^as"ni^^ . 

4. Drive in pin and secure. 



Drill 
Hammer 

Job specifications 
Machin'ist's handbook 
Measurement instruments 



Pin punches 
Pliers . 
Screw-extractor 
Workpiece 
Pins ■ 
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DUTY: PERFORMING PRODUCTION MACHINIST LINE WORK 



ERIC 



PERFORMANCE OBJECTIVE NO^. 134 

TASK: Remove frozen or seized parts 

STANDARD: Frozen or seized parts must be removed. * 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 



-Dn-1^ s— : . ■ • - - - - ^ " '■-•V' -; .V 

Drill press 

Machine or piece of equipment with frozen or seized part 
Press" 

Screw extractor " ; - 



PERFORMANCE GUIDE: 

.1. Select proper removal method. . . 

a. drive out part, or * 

b. : drill out part, or, 

c. drill and use screw extractor, or 
■ d. press out part 

• 2. Remove frozen or seized part. 
,3. Inspect part for damage. 

*^'4. Forward machine or equipment to next work station. 
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DUT.Y :- MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 135 

TASK: Inspect and qjbafige drive pulleys or belts 

» . ■ ' ■ ■ ■ ■ ■ . , - ' ■ ■ 
' STANDARD: Pulley and belts must ran true at ill speeds. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR [PERFORMANCE OF TASK: I • 

:,-^B&lts . 

Hand tools 
V Machinery handbook 
Maintenance manual 
Fixture (belt) 

... PERFORMANCE GUIDE: 

. 1. Cut off equipment electrical power. 

2. Release 'belt tension. 

3. Inspect belt for dryness, oil saturation, wear, stretching. • 

4. Determine if belt needs^ replacement. 

5. Select replacement belt. ; . >- 

a. select type (flat/Vee: A or ,B) 

b. measure, belt for replacement 
. c. select new belt ^ ' 

" Vd. splice, lace new belt, ;or^. glue 

6. Inspect pulley for wear, cracks, replacement. " 

7. Remove and replace pulley. 

a. i:elect type (flat/Vee: . A or B) , * 

b. measure for replacement \ \ - 

c. remove pulley • ' : 

d . se I ect new pu I ley - „._^., „ ..^^^ 

e. place new pulley on shaft ^ ^ . ^ 

c f.. align pulley to shaft . ^ • 

- 8. Install original or new belt. 

a. ?lign shafting and pulleys . 

— — 1— , _ _m(iuntJ)&1± _ : 1 J- ; 

\ c. adjust belt tension . « 



Pulley pulle r ■ . 
Pulleys > 
Wrenches 

Measurement instruments 
Clamps 
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DUTY : MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 136 ; ; . ^ — 

TASK: Clean and storejiand tools, cutters, fixtures, jigs, -^.y-''- 
attachments '^i, • , . ' ' 

. .STANDARD: ,Items must be» readily ayafl able fSr next job. \; ■ . 

.SOURCE FOR STANDARD:, Writing team of incumbent workers • •. 



CONDITIONS FOR PERFORMANCE OF TASK 

■Brushes - ^__^.ShoMowels. 



Cleaning fluid Storage facilities 

. Light oir • • ' Hand tools > : . 

Cutters " ^ ? • Fixtures ■ 

Attachments 

PERFORMANCE GUIDE: ' ' . • 

1.". Wipe or lightly" brush, away shavings,- moisture, oil or'grease. 
2.. Inspect for damage. - . 

3. Check for operation.. . / 

4. Wipe dry. ■ . - / 

5. Apply 4ight oi.l. "So . 

6. Store in proper place. '. ' " , V ... 



DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. '37 ^ ; 

TASK: Install, level, and fasten down machines 
STANDARD: Machines must be level according to master level. 
SOURCE FOR STANDARD: Writing team of incumbent workers' 

CONDITIONS FOR PERFORMANCE OF TASK: 

Fasteners Maintenance manual 

Hand tools Operations manual 

Installation equipment • \::. -Shims ^ ' 

Master level Wr^ches 

PERFORMANCE GUIDE: -^-^^^^-^ ^ -' -^^^ 

Installation " v • . 

1. Refer to operations and maintenance manual for sequence of 
installation. . ' 

2. Place machine in proper location and position. 

3. Connect or have connected all electrical power. 

4. Connect air supply. 
Level ing 

1. Check level in all directions. 

2. Adjust with shims or other leveling device^ 

Lagging Down "v 

1. Tighten down nuts or fasteners.. 

2. Check level with power off. x , 
. ' 3. Check level with, power, tin. 

4. Adjust mounting.- . 

5. Check level in all directions. 



DUTY : .MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 138 

JASK: Replace and adjust machine parts 

STANDARD: Parts must be' replaced and adjusted irraccordance with 
' their sequence. 

^SOURCE FOR STANDARD: Writing team of incumbent workers 

' CONDITIONS FOR PERFORMANCE OF TASK: 

Cleaning materials . Measurement instruments 

Equipment Tools 
. Job specifications Work order « 

Lubricants 

; ; PERFORMANCE GUIDE: ■ . ^ ^ ^ - 

, 1. Secure and study work order and job specifications. 

/ Z. Receive inspected,; repaired, or replacement part. 

3. Inspect usability of part. 

4. " -. Determine and get needed tools, equipment, and measurement . 
: "instruments" needed.. 

' . 5. Determine proper sequence for assembly. , 

*6. Assembly all parts as reqi^ired. 

7. Replace all' retaining fastieners. i • 

.8. Lubricate machine. 

9. Make adjustments. 

- 10. Check required- machine part movement. 

11. Make refinement adjustments. 

12. Check machine operation in low speed. A/ 
: ; 13. Test machine 'in all speeds and feeids. 

V 14. Make adjustments. . • ^ 

'15. Clean work station and return tools and equipment to storage, 




DUTY:: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 139 . 
• TASK: Inspect and remove, replace, or adjust machine guards^ 

STANDARD: Machine guards must be positioned to protect operator. 
SOURCE FOR STANDARD: Writing team of .incumbent workers 

CONDITIONS IfOR PERFORMANCE OF TASK: ^ • • 

Hand tools 

Maintenance manual . 

Measurement instruments • ' . 

Operation manual ^ 

PERFORMANCE GUIDE: ^ ' 

^ 1. Cfieck operations and maintenance manual to account for all 
guards. 

2. Obtain guards for those missing. 

3. Inspect machine guards. - 
a. determine any defects 

• b. determine adjustments needed 
_ ^ c. remove damaged guards 

4. Replace/adjust guards. 

a. replace missing or damaged guards. 

b. adjust guards ..to manufacturer's specifications 
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DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 140 . y ; ■ 

TASK: Scrape and paint machines* ' . 

STANDARD: Machine surface must be painted. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: ^ . : 

.Cover cloth / Paint stick 

Machine, to be painted ' Sandpaper and steel wool 

Paint ' Scraper 

Paint brushes Spray primer paint v 



PERFORMANCE GUIDE: ^ 

1. Cover machine parts not to be painted, 

2. Sand and scrape machine to bare metal, if needed. 

3. Spray or brush primer coat. , 

4. Allow primer coat to dry. 

5. Select and stir machine paint. . 

6. Clean paint brushes or get new ones. 

7. - Paint exposed area. 

8. Clean brush and clamp lid back on paint can. 
. 9. Store paint and brushes. 

; 10. Take off cover and dispose properly. 

11. Clean Tiachine and work area. 




duty: maintaining machines and tools 



PERFORMANCE OBJECTIVE NO. 141 - 

TASK: Inspect and repair hand tools 

STANDARD: Jools must be maintained for proper repair work. 



SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

, Broken hand tools 
Job specifications 
Manufacturer's standards 



PERFORMANCE GUIDE: 

1. Inspect hand tool and determine damage. 

2. Determine if tool can be repaired. 

3. Repair hand tool . 

a. obtain needed part - 

b. dismantle hand tool ' 

c. assembly hand tool with new part 
, d. adjust and check for accuracy 



duty: maintaining MACHINES AND TOOLS 

• ■ . .. ■ - . . . 



PERFORMANCE OBJECTIVE NO. 142 

TASK:\ Store grinding wheels 



STANDARD: Wheeils must be protected from dcunage. 

SOURCE FOR STANDARD: Writing'team of incumbent workers . 



CONDITIONS FOR PERFORMANCE OF TASK: 

Assortment of grinding wheels 
Instructions for storage 



PERFORMANCE GUIDE: ' . 

1. Transport grinding wheels to. storage area observing safety 
^ procedures. 

2. Store wheels in dry area with 'conditions of proper temperature 
and humidity. 

3. Store wheels in appropriate racks. 

4. Store wheels in order from oldest to newest. 

5. Protect wheels from impact. 



DUTY.: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 143 y 
TASK: Store precision tools 



STANDARD: Tools must be stored for protection and their reliability. 
SOURCE FOR STANDARD: Writing team of \ncumua>it wor^^ 



CONDITIONS FOR PERFORMANCE OF TASK: 



Clean rags 
Precision tools 
' Rust preventative 
Storage case 
Tool and instrument oil 

PERFORMANCE GUIDE: 

Handle all precision tools gently. 
Inspect tools for damage. 
Wipe surface free of dirt, grit,, and oil. 
Wipe surface Jry. 

Apply light coat of tool and instrument oil. 
Store in proper case. - 



1. 
2. 
3. 
4. 
5. 
6. 



DUTY : MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 144 ^ 

TASK: Perform maintenance on lathe 

STANDARD: Lathe must be reliable and dependable for immediate work. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Cleaner Handtools 
Precision measurement instruments Lubricant 
Operation manual or manufacturer's specifications 



PERFORMANCE GUIDE: 

. - ■ ■ • ' ° 

. 1. .Inspect lathe formaintenance or -repairs needed. 
2. . Clean lathe. 

3. Lubricate lathe. 

4. Perform other routine maintenance as needed. 

5. Make minor repairs or adjustments as needed. 
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DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMAf^E OBJECTIVE NO. 145 / 

TASK: Perform maintenance on milling machine ^^^^^ ; \ 

STANDARD: Milling machine must be reliable and dependable for 
immediate work readiness. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Cleaner : Hand tools 

Precision measurement instruments Lubricant 
. Operation manual or manufacturer's specifications 

' PERFORMANCE GUIDE: , 

1. Inspect milling machine for maintenance or repair needed. ' 

2. Clean milling machine. 

3. Lubricate milling machine. 

4. Perform other maintenance as needed. 

5. Make minor repairs or adjustments as needed. 



DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 146 

TASK: Perform maintenance on drill press 



STANDARD: Drill press must be reliable to perform all operattDns. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Cleaner 
Lubricant 
Service Manual 



PERFORMANCE GUIDE: 

1. Read and interpret maintenance instructions in- service manual. 

2. Clean, lubricate, and. perform other maintenance according to 
instructions. . . 

3.. Adjust quill feed spring for proper tension, 

4. Turn machine on and position machine to various spindle speeds 

5. Replace all covers, and guards. 



DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE. OBJECTIVE NO. 147 . - 

TASK: Perform maintenance on grinder 

STANDARD: Grinder must be irmediately reliable* and available to 
function satisfactorily. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Cleaner Manufacturer 's specifications 

Hand tools ' Rawhide mallet 

Machinist's handbook 

PERFORMANCE GUIDE: 

1. Clean and lubricate grinding machine. 

2. Test wheel for cracks,* check flanges for burr. 

3. Replace wheel if cracked. 

4. Inspect bearings and spindle. 

.5. Check exhaust system connections. 

6. Inspect wheel guards. 

7. Inspect boundary of guard opening. 

8. Inspect coolant tank and motor, \ 



DUTY : . MAINTAINING MACHINES AND TOOLS ' 



PERFORMANCE OBJECTIVE NO. 148 

TASK: Perform maintenance on band saw 



STANDARD: Machine must be dependable for immediate work.. 
. SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 

Cleaner - 
Lubricant 

Manufacturer's operation manual 

PERFORMANCE GUIDE: 

1. Clean, then lubricate bearing only. 

2. Inspect holding devices. 

3. Check band guide for.wear. 

4. Check band saw blade for mounting, tension, set, and sharpness. 

5. Inspect rubber tires on drive wheel and idler wheel. 

6. Align idler wheel in vertical position. 

7. Grease drive train in gear box. 

8. Inspect power down feed (if available). 



EKLC 
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DUTY : . MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 149 ' 

TASK: Select coolants, cutting oils, or compounds; 

STANDARD: Coolants must have sufficient quality to insure heat 
dissipation and rust preventative, 

. SOURCE FOR'^STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: - 

Compound jool engineer's handbook. 

Coolant ^ Workpiece 

Cutting oil Job specifications 



PERFORMANCE GUIDE: c 

1. Review job specifications and handbook tables. 

2. Determine machinability of workpiece'. 

' 3. Identify cutting tool; jaterial . " 

4. Determine machinery operation. 

5. Select coolant, cutting oil, and/or compound. 

6. Mix components if necessary... 



DUTY : MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO-. 150 
TASK: .Clean arbor press : 



STANDARD: Arbor press must beclean for new grease and oil. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



» CONDITIONS FOR PERFORMANCE OF TASK: 

^ Brush 

Cleaning rags. 
' Cle.aning solvent 
Rubber gloves 

PERFORMANCE GUIDE: 

t. Apply cleaning^ solvent with brush, wearing rubber gloyes.' 

2. Remove all oiV, grease, chips,; and grit from press. 

3'. Wipe .press dry with clean rags. 

4. Inspect press.. 




DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 151. 

TASK:' Lubricate arbor press 



STANDARD: Press must be greased for protection against wear. 
SOURC'E FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grease gun . 
Lubricants 

Manufacturer's manual 
Oil can 

performance' GUIDE: 

1. Determine lubricants to be used. 

2. Identify parts to be lubricated. 

3. Lubricate parts. » 
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DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 152 

TASK: Clean hydraulic press 

STANDARD: Press must be ready to receive new lubricant. 
SOURCE FOR STANDARD: Writing team of iVicumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Brush 

Cleaning rags 
Cleaning solvent 
Rubbpr gloves / 



PERFORMANCE GUIDE: . . \ 

1. Disconnect all electrical powsr to press. > 

2. Wearing rubber gloves apply cleaning solvsnt to working parts 
of press. 

3. Remove all oil , grease, chips, and grit from press. 

4. Wipe press dry with clean rags. 

5. ^ Inspect press r 
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DUTY: MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 153 ^ 
TASK: Lubricate hydraulic press 

STANDARD: Press must be lubricated irr accordance with maintenance 
^ schedule. . « 

SOURCE FOR STANDARD: Writing teamof incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Bucket Manufacturer's manual 

Grease gun . Oil can 

Lubricants 



PERFORMANCE GUIDE: 

1. Disconnect electrical power to press. 

2. Locate hydraulic fluid drain plug. 

3. Drain fluid into bucket. 

4. Locate, remove, and inspect filter. . 

5. Clean filter or replace. 

6. Return filter to press. 

7. Replace drain plug. 

'8. Locate hudraulic fluid fill caps. 

9. Replace hydraulic fluid. \ . - 

10. Lubricate moveable parts. 

'11. Hand lubricate ram. 
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DUTY : MAINTAINING MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO. 154 
TASK: Inspect arbor press 

STANDARD: Press must function efficiently and be dependable. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Arbor press 

Checklist for . safe operation conditions 

PERFORMANCE GUIDE: 

1. Inspect gears for signs of excessive wear, 

2. Inspect gear rack for signs of excessive wear. 

3. Check bed for cracks. 

4. Examine handle checking for bends, 

5. Determine process for correction of deficiencies, 
^6. Determine whether rack can be raised to clear part, 
7. ■ Inspect rachet for wear. 
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duty: maintaining MACHINES AND TOOLS 



PERFORMANCE OBJECTIVE NO^ >55 , 

TASK: Inspect hydraulic press 

STANDARD: Press must be readily available and operational . 
SOURCE FOR STANDARD: 'Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Hydraulic press 

Checklist for safe operation conditions 



PERFORMANCE GUIDE: 

!• Look for hydraulic fluid leaks/ 

2. Check lowering and raising cable for broken strands and 
placement in' pulleys. p 

3. Examine press for bent pins. 

4. Determine if holes are worn. 

5. Check fluid level in hydraulic press. . 

6. Determine process for correction of deficiencies. 

7. Check hose connections. 
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DUTY: MAINTAINING MACHINES AND TOOLS 

— %. H — ■ 

~ u 

PERFORMANCE OBJECTIVE NO. 156 ■/ . 

TASK: Inspect work area "for safe working environment- 

STANDARD: All unsafe working conditions must be reported immediately 
to supervisor. 

• SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS . FOR PERFORMANCE OF TASK: 

Checklist of safe working conditions 
Work area \ 



PERFORMANCE GUIDE: \ 

1. Inspect machine tools. ■ ^ 

a. safety guards 

b. controls 

c. ventilation 

d. tool attachments 

2. Check hand tools. 

a. clean 

b. storage 

3. Wear personal protection equipment, 
a. foot, eye, head protection 

4. Post waring signs. 

5. Identify first aid station. 

6. Check floors around machines for safety markings. 

a. clean 

b. mark clearly 
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DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS 



.... k . - • . ■ 

PERFORMANCE OBJECTIVE NO. 157 , : 

TASK: Dispose of scrap metal, chips, shavings, and trash or 
waste material ' c/ 

STANDARD: Scrap and waste, material must be disposed of in accordance 
with safe practices as outlined by OSHA. ^ 

SOURCE. FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Brushes \ • ' 

Cleaning materials " . 

Containers 

Supplies . 

Scrap material and waste. 

Safety procedures for waste disposal 

PERFORMANCE GUIDE: 

1. Separate brass and aluminum chips into different containers 
for recycling. 

. 2. Clean floor around chip containers. . 
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DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS 



PERFORMANCE OBJECTIVE NO. 158 

TASK: Clean and maintain work area 



STANDARD: Work area must be safe in a&cordance with OSHA standards. 



SOURCE FOR STANDARD:- Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

\ Brooms 

Brushes , - 

Cleaner 

Clean rags 

PERFORMANCE GUIDE: 

Turn machines off. 

Clean machine or work area to floor level. 
Clean and turn in all tools and equipment. 
Clean up all oil, grease, or other "l.i quids spilled. 
Clear work area of all metal chips and shavings. 
Return all metal stock to storage. 

Place wipe cloths or waste material in disposal containers. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
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DUTY: READ A'"^ INTERPRFT BLUEPRINTS 



PERFORMANCE OBJECTIVE NO. 159 '• 

TASK: Interpret metric blueprints 



STANDARD:" Blueprints must be read to specifications.. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprints. 

Paper 

Pencil 



PERFORMANCE GUIDE: 

1. Read bliieprint and any notes or bill of materials that may- 
be attached. 

2. Note the appropriate tools and materials for the job. 

3. Plan all details of the job to specifications. 
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DUTY: READ AND INTERPRET BLUEPRINTS 



PERFOiJANC: C^JECTIVE NO. 160 

TASK: Interpret geometric blueprints 

a ■ 

STANDARD: Blueprint specifications must be read to 
produce accurate dimensions. 

SOURCE FOR STANDARD: Writing team of incumbent workers- 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprints 

Paper 

Pencil 



, PERFORMANCE GUIDE: 

r ' ** . -• , . 

1. Read blueprints and any notes or bill of materials that may 
be attached. 

' 2.' Note the appropriate tools and materials needed for the job. 
3. Plan all details of the job to specification^. 



170 

DUTY: READ AND INTERPRET BLUEPRINTS 



PERFORMANCE OBJECTIVE 161 

TASK: Read information felocks on blueprint 



STANDARD: Information must be clearly understood and 
applicable to the print. 

SOURCE FOR STANDARD: Writing team of 1 .cu .^/it workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 

Paper 

Pencil 



PERFORMANCE GUIDE: 

1. Read each section of the information blocks (names of the 
part, specified tolerance, etc.,). ' 

2. Note the plan for the job including tools and materials needed. 

3. Read bill of material. 



DUTY: PERFORMING MATHEMATICAL CALCULATIONS* 



PERFORMANCE OBJECTIVE NO. 162 

TASK: Convert fractions and metrics to decimals , 

STANDARD- Fractions and metric must be converted to decimal 
c * dimension to an accuracy of plus or minus .001'*.- 

SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 



Paper 

Pencil 

Calculator 

List of fractions and metrics 

Machinist's handbook with tables and charts for conversion 



PERFORMANCE GUIDE: 

1. Note fraction or metric measurement. . 

2. Divide numerator of fraction by the denominator. 

3. Round answer off to nearest .001". 

4. Verify answer with decimal equivalent chart from machinist's 
handbook or other related conversion charts. .o 
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' 172 
DUTY: PERFORMING MATHEMATICAL CALCULATIONS 



PERFORMANCE OBJECTIVE NO. 163 - 
TASK: Convert decimals to dri IT sizes V 

c 

STANDARD: Drill size must be to. the nearest calculation. 
. SOURCE FOR STANDARD: Writing team of incumbent .workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Paper 
Pencil 

Machinist's handbook 

Decimals for dimensions of^drill 

PERFORMANCE GUIDE: 

1. Check letter, number and fraction charts for. decimal 
equivalents. 

2. Select drill nearest to calculations. 

3. Record answers. _ 



DUTY: USING WORK HOLDING DEVICES 



PERFORMANCE OBJECTIVE NO. 164 V 

• TASK: Turn parts us,i,ng center drivers ' ■ - 

STANDARD: Part must be firmly seated between centers. 
SOURCE FOR STANDARD; Writing team of incumbent wa'rkers 



CONDITIONS FOR PERFORMANCE OF TASK: ' 

Centers (ballbearing and spindle^ nose' center) 
pri ve plate 
Lathe^ 
Lathe" dog 

Center drilled workpiece 



PERFORMANCE GUIDE: ^ - . . 

1. Mount drive plate and attach to spindle. . 

2. Attach lathe, dog to workpiece. . ' . 

3. Use bent tail of lathe dog for driving cylindrical pieces. 

4. Use clamp dog for work with flat sides. ^ _ 

5. Use hardened drive centers to machine entire length of work 
.mounted between centers without lathe dog interference. 

" Heavy and, light lathe cuts can be made. 
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DUTY: USING WORK HOLDING tolC^S 



PERFORMANCE. OBJECTIVE NO. 165 • 

» * ' TASk: Install workpiece in 3- jaw chuck 



3^ 



. . STANDARD: • Workpiece must be installed while»observinq all safety 
• procedures. Workpiece must be aligned to a tolerance of 
+ .008". • , 

SOURCE FOR STANDARD':- Writing team of incumbent workers 

./ CONDITIONS FOR PERFORMAIjCE OF TASK: 

Chalk • 
' Lathe ' 
Wrenches' ^ ' '' 
Workpiece 

,3-jaw chuck and key (universal) 

PERFORMANCE GUIDE: ■ - 

1. Open chuck ijaws*. 

2. Insert workpiece between jaws; 

a. extension of workpiece must be held to a 
minimum. 

b. hold workpiece to.prevent workpiece from slipping 
between two jaws. 

3. Insert chuck wrench and tighten jaws while holding 
' workpiece. 





DUTY: USING WORK HOLDING DEVICES ^ 



PERFORMANCE OBJECTIVE NO. 166 

TASK: InstaVl workpiece in 4-jaw chuck 

STANDARD: Workpiece must be installed while. observing all safety ^ 
proceduresv Workpiece must be aligned to a tolerance of 

' ' +;.ooi". - -uyr. 

r . SOURCE FOR STANDARD: Writing team of incumbent workers 

. CONDITIONS FOR PERFORMANCE OF TASK: 
Lathe 

Chalk . ■ 

Dial indicator 

Wrenches 

4-jaw chuck and key (independent chuck) 

PERFORMANCE GUIDE:- : \^ , 

1. Mount workpiece in 4-jaw chuck using rings on face of chuck 

2. Center workpiece With chalk using one jaw for each adjustment 
' a. mount tool holder in tool post 

b. rest chalk on toolholder . . ^.^^n u^ihov 

c. rotate workpiece holding chalk against tool holder 

d. dial in ^ : 

■ 3 Mount indicator on tool post. - ■ . x-i ,n 

4. Check each jaw with indicator against workpiece until all jav* 
are tightened to tolerance. . ' 



180 



DUTY: USING WORK HOLOLNG DEVICES 



PERFORMANCE OBJECTIVE NO. 167 

TASK: Hold parts using air chucks 

■STANDARD: . Part must be 'centered to an accuracy of 



SOURCEFOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Apprpp/iate air chuck for lathe or chucker '■' j 
Workpi'ece compatible to chuck dimensions or capacity 



PERFORMANCE GUIDES. 

1. Clean chuck to insure accuracy. 

' 2. Install chuck into tapered or threaded spindle hole. 

3. Test opening and closing of chuck. 

4. Insert workpiece and close chuck jaws. 



.001" to .005". ' 




ERIC 
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ERIC 



DUTY: USING WORK HOLDING DEVICES ^ 

PERFORMANCE OBJECTIVE NO .-,168 . 

TASKf Machine parts. using collet chucks 



STANDARD: Parts must be centered to an accuracy of 
.0005'\ to .001". • 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Appropriate collet chuck 
Lathe 

Workpiece of standard dimensions 
Tool holder 
Tool bit 
Micrometer 



PERFORMANCE GUIDE: , 

1.. Clean collet to insure accuracy. 

^2. Install collet attachment into' lathe spindle hole. . 

3. Thread the collet into the taper. / 

4. Insert workpiece and tighten* collet jaws. . / 

5. Select speed and feed of machine. 

§. Place tool holder and tool bit In tool post holder. 

7. Center tool bit on center line of machine.' 

8. Turn machine bn and turn to siz6. 
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DUTY:' USING WORK HOLDING DEVICES " 



PERFORMANCE OBJECTIVE NO. 169 

TASK: Install workpiece on faceplate 



STANDARD: Workpiece must be centered and balanced. 



SOURCE. FOR STANDARD: Writing team of incumbent workers- 



CONDITIONS FOR PERFORMANCE OF TASK: 

FacepTate 
■o Lathe • ' . ^ 
Workpiece 



PERFORMANCE GUIDE: - 

1. Place the faceplate on the benchface. up. 

2. Set the workpiece on the plate. 

3. Arrange the bolts, washers, and"MtT~i7rthe"sl:ot's^for • ' 
suitable clamping. V 

4 . Center the .workpiece and/tighten the clamping nuts just 

enough to hold the workpiece in place. . , . ' 

o \ 5. Mount the faceplate on the spindle. 

6. True tip the workpiece' and tighten al 1 clamping nuts. - 

7. Arrange and clamp the counterwlaights to balance the workpiece 
if necessary. 



EKLC 
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DUTY: 



USING WORK HOLDING DEVICES. 



PERFORMANCE OBJECTIVE NO. 170 



TASK: Machine parts with magnetic chucks 



STANDARD: Parts must be h'eld^square and securely. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



PERFORMANCE GUIDE: 

1. Install magnetic chucks to lathe. . " 

2., Magnetize the chuck by inserting the key 'and turjning it 

degrees or to the desired amount of magnetism. 
3. Attach workpiece to chuck and adjust or true to desired 

position. 

4. Adjus t magnetism further- if necessary. . 

5. Select speed~amd"Teed. ~— 

6. Mount tool holder and tool bit into tool post 
on center line of machine. 

7. Perform machining operations. 



CONDITIONS FOR PERFORMANCE OF TASK: 



Lathe 

Magnetic chucks 



Tool holder 
Tool bit 



DUTY: "PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO., 171 



TASK: Adjust coolant system 



STANDARD: Coolant must have sufficient capabilities to dissipate 
heat generated. ^ 

- SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: - 

1. Regulate pump flow from reservoir. 

2. Adjust supply nozzle to thoroughly cover material. ^ 
- x 3. Coolant must be returned to tank quickly to relieve heating 

(no restrictions to flow). ' 
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DUTY: ^PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 172 



TASK: Drill holes with Jacobs chuck 

STANDARD: Holes must be concentric to outside dimension of part. 



SOURCE FOR STANDARD: Writing team of incunfcent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Lathe with drill and accessories 
Workpiece 
• 3- jaw chuck and key 
Drill bits 
Center drill ' 
Jacobs chuck and key 



PERFORMANCE GUIDE": 

Set up Jacobs chuck in tailstock spindle or in drilO^oTder 
supported by the dead center. ■ 
2. Check alignment of tailstock with the lathe center Jine. 
•3. Mount workpiece in 3-jaw chuck and tighten on spindle. 
4. Select speed for basic drill bit size. ; - 

5 Place center drill in Jacobs chuck and drill to required depth. 

6. Place regular drill bit into Jacobs chuck and drill to required 
depth. 

7. Inspect part. . . - . , . 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 173'' 



TASK: Thread^parts using taps 

• ^ — \ ■ • ■ ■ ' • 
STANDARD: Threaded part must meet class 2A fit. 

SOURCE FOR STANDARD: Writing team of incumbent workers ' 

CONDITIONS FOR PERFORMANCE OF TASK: 

, Cutting oil. . 
Job specifications ' " 

Taps (machine spiral) 
Tap wrench 

. Lathe ■ - 



PERFORMANCE GUIDE 



With machine power off : 

1. De termine correct tap drill size from tap drill chart . 
according to job specifications. 
Install tap in drill chuck in tailstock. 

3. Clamp the tailstock to the ways and keep the dead center in the 
center of the tap by slowly turning the tailstock handwheel . 

4. Apply cutting oil and slide the tailstock so the tap engages - 
.the work. 

5. Turn tap with tap wrench with spindle engaged in low gear or 
disengage the spindle and turn the chuck by hand while the 

. tap wrench handle rests on the compound. f 



DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 174 



, TASK: Thread parts using dies 



STANDARD: Threads must meet class 2B fit. 



SOURCE FOR STANDARD: Writing team of incumbent workers 

.;■ . ■ . , , . \ . , 

CONDITIO NS FOR PERFORMANCE OF TASK: ' 

Job specifications 
Lathe and accessories 
Workpiece. 
Die stock 
: Die 



PERFORMANCE GUIDE: ^ / ^ 

1. Adjust the toolholder in the tool post so that it is parallel ^ 
to the center line. , , ^ 

2. Set thp tool hoi der_J:o the extreme right of th e compoun d ^sl^^ 
T slot. 

3. Back out the crossfeed as far as possible. 

4. Let the hand'le of the die stock rest on the toolholder. 

5. Install workpiece, setting the. tailstock as close as possible, 
and clamp it to the bed. f 

6. Using a slow spindle speed, feed the tail stock spindle against 
* the die with your right hand as you control the lathe, spindle 

speed switch with your left hand. 



1.88 , 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 175 . - 

TASK: F^ace parts 

STANDARD: Faced piece part must be flat within + .Q005"and relatively 
free from tool marks. - 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Job specification 
Lathe and accessories 
Measurement instruments 
Workpiece 

Tool holder and facing bit 
3-jaw chuck 

...^EBFOmNCE^ GJ^^^ ^ . „ ^ . 



1. Install workpiece in. chuck (as per job specification) less 
than 5 diameters from the chuck jaws. 

2. Select tool and set to the tail stock center point so tool 
point is set to center of work. 

3. Attach tool holder and facing bit to tool post. Place on 
center line. 

4. Make a trail cut to the center of work. 

5. Lock carriage and set speed and feed rates according to ratio 
listed on index plate of the quick-change gear box. . 

6. Adjust compound and measure trial cut when facing to length. 

7. Perform cutting operation by using cross feed handle. 




duty: performing productioh operations 



PERFORMANCE OBJECTIVE NO. 176 



TASK: Turn stock to precision length 



STANDARD: Part must be to length to within ± .010 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Job specifications 
Lathe 

Micrometer carriage stop 
Workpiece'l 



Tool ;h6lder 
Lathee bit 
Wrenches 

3- jaw chuck and key 



PERFORMANCE GUIDE: 



1. 'Mount 3-jaw chuck with workpi'ece. 

2, Attach micrometer carriage, stop to the ways of the lathe. - 
^..3. lD.$talJ__cuttlnq t ool an d workpiece accordijig to J^ob :^ 

specifications. ~ 

4. Select feeds on sliding gear shift levers of- quick-change gear 
box (cross -feed or longitudinal). 

5. Determine hand feed or power feed needs. 

6. When approaching shoulder or chuck jaws while machining, 
disengage the power feed and hand feed the carriage for the 
last 1/8' inch. . ^ 

7. Inspect and measure length. 



. 3 
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DUTY : PERFORMING 'production OPERATIONS 



PERFORMANCE 'OBJECTIVE NO. 177 
TASK: .Adjust stops 



STANDARD: Micrometer carriage stop must be firmly seated -^on machine 
ways. 

SOURCE FOR STANDARD: Writing team of incumbent workiers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Job' specifications 
Lathe and accessories 
Micrometer carriage stop 

PERFORMANCE GUIDE: 

1. Attach micrometer carriage stop to the ways of the lathe 
^ according to job specifications. 

2. Adjust stops, after each carriage movement. 

a. carriage stop is to be adjusted to boss on carriage 
" '"•in~*Tie""wirfoTte"tiie^ 

together— use a light feel 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 178 



TASK: Adjust micrometer coll ars« 



STANDARD: Micrometer collars must have no backlash;. 



SOURCE FOR "STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: . 

Job; specifications 
Lathe and accessories 



' PERFORMANCE GUIDE: •> 

!• Adjust micrometer set screw as necessary after each pas§ to 
insure accuracy. \ 

2. Check graduation of micrometer collars to determine if single 
— — -~— oy^GuW-e-depth-readirvg^s-of— lead'--SGrew^^ — - _ ' 

3. Place tool bit against material to be machined and adjust to . 

■ ^ ' . zero. ■ ; . 

4. Determine which type of graduation you are usingVby setting^a. 
^fractional amount on the dial and measure on the cross slide 

with a rule. 

5. Set dial according to job specifications. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 179 



TASK: Turn tapers 



STANDARD: Taper must be in tolerance to fit a number 3 
Morse taper. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Dial indicators 
Job specifications 
Workpiece 
Centers 

. Lathe and accessories 
Machinist's handbook 
Turning tool holder and bit 
Micrometer 



PERFORMANCE GUIDE: 

Offset tail sto ck 

1. Attach turning tool to toolpost. 

2. Loosen clamping nut on tailstock. 

3. Install workpiece between centers. 

4. Adjust screws to desired degree or taper per inch, 
a. formula: 

Offset = TL where T = taper per inch 

T L = entire length of work in inches 

5. Place dial indicator on quill and move to desired offset of 
tailstock. 

6. Cut taper. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 180 



TASK: Machine a radiur 



STANDARD: Radius must gaged to a tolerance of t .001 with a 
radius gage^ 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

l.athe bit 
Turning tool 
Radius attachment 
Workpiece 
Radius gage 



PERFORMANCE GUIDE: 

1. Attach turning tool to tool holder. 

2. Set radius attachment on compound. 

a. end of vise tool must be on radius of workpiece . 

b. turn radius tool toward operator making several passes 
of cut 

3. Set radius degree on compound according to job specifications. 

4. Attach workpiece to appropriate work holding device. 

5. Set turning tool to appropriate position on workpiece. 

6. Lock carriage down and turn on machine. 

7. Hand operate radius attachment. 

8. Inspect radius with gage. 



Lathe chuck and key 
Lathe and accessories 
Job specifications 
Machinist's handbook 
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DUTY: PERFORMING PRODUCTION OPERATIONS 

PERFORMANCE OBJECTIVE NO. 181 
TASK: Center drill parts 

STANDARD: Parts must be center drilled and not exceed its basic 



PERFORMANCE GUIDE: 

1. Fit drill chuck to tailstock, aligned with lathe centerline. 

2. Insert center drill in drill chuck. 

3. Install faced workpiece in chuck. 

4. Loosen nut on tailstock and slide tailstock to touch work. 

5. Clamp tailstock and proceed to drill by hand with tailstock 
handwheel . 

6. Inspect hole for correct depth. 



diameter. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Jacobs chuck 
Job specifications 
Lathe and accessories 
Center drill f4 or #5 



3-jaw chuck (universal) 
Tool holder 
Workpiece 

Machinist's handbook 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 182 



TASK: Spotface 



STANDARD: Spot drilling must be held securely and free of movement. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Job specifications 
Lathe and accessories 
Machinist's handbook 



Flatbottom drill 
Tool holder 
Workpiece 



Jacobs chuck and key 



PERFORMANCE GUIDE: 

1. Fit drill chuck to tail stock aligned with lathe centerline. 

2. Insert flatbottom drill in drill chuck. 

3. Install tool holder placed against the drill near the point. 

4. Install workpiece. 

5. Loosen nut on tailstock and slide tailstock to touch workpiece. 

6. Clamp tailstock and proceed to drill by hand with tailstock 



handwheel . 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 183 



TASK: Install a steady rest 



STANDARD: Steady rest must hold, steady, and/or position of work- 
piece while machining piece apart. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Chuck and key Mallet 

Job specifications Steady rest 

Lathe and accessories Dial indicator 
Lubricant (grease) 



PERFORMANCE GUIDE: 

1. Mount and center workpiece in a chuck. 

2. Slide the steady rest to a convenient location on the shaft. 

3. Tighten tne steady rest to the bed of the ways. 

4. Apply a high pressure lubricant to the shaft and the top half 
of fingers. Close and clamp the fingers lightly. 

5. Place lathe in neutral. - 

6. Attach dial indicator and dial the workpiece in. Lightly tap 
the workpiece as the workpiece is revolved by hand. 

7. Tighten firmly the three fingers. Do not bind fingers and 
workpiece with heavy pressure. 

8. Machine workpiece. 
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DUTY : PERFORMING PRODUCTION OPERATIONS 



PERFORM/^.NCE OBJECTIVE NO. 184 
TASK: Use a follower rest 



STANDARD: Follower rest must hold, steady, and/or po'iition 
v/orkpieca while machine is running. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications Tool holder 

Lathe and accessories Centers 
Follower rest Lathe dog 

Turning tool Grease 



PERFORMANCE GUIDE: 

1. Bolt the follower rest to the carriage at the saddle of the 
lathe. 

2. Attach the turning tool and adjust the jaws of the follower 
rest. 

3. Make a trial cut of two to three inches with the jaws backed 
off. 

4. Adjust the lower jaw finger tight, then the upper jaw, 

5. Tighten lx)Cking screws. 

6. Grease the jaws and machine. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 135 



TASK: Recess a part 



STANDARD: Under cut must not exceed a tolerance of ± ,010 for depth 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Cut off tool 
Job specifications 
Tool post 
Workpiece 

Work holding device 
Chuck and key 



PERFORMANCE GUIDE: ' 

1. Mount chuck on lathe. 

2. Attach cut off tool to tool post. 

3. Install work in proper work holding device (chuck). 

4. Set speed of machine. 

5. Move tool by hand into workpiece to cut required recess. 

a. tool must be squared to workpiece 

b. speed must be reduced to prevent breakage 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 186 
TASK: Cut off parts 

STANDARD: Parts must be squared with sides that have. been parted. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Cut off tool with 45° angle Lathe 

Job specifications Chuck and key 

Work holding device 

Workpiece 



PERFORMANCE GUIDE: 

"' 1. Attach cut off tool to tool post holder. 

2. Install workpiece in appropriate work holding device according 
to job specifications. 

3. Lock carriage. 

4. Feed point of cutting tool by hand or power feed. 

a. tool must be cn center 

b. tool must be square to workpiece 

5. Select speed (slow). 

6. Part off. 
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DUTY : PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 187 

TASK: Adjust manual feed levers 



STANDARD: Feed levers must be engaged quick'Jy and without bindiflg. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Lathe and accessories 



PERFORMANCE GUIDE: 

1. The carriage apron contains the hand wheel for hand feeding. 

2. The feed change level diverts the feed to either the carriage 
or the cross feed screw on the saddle. 

3. The handwheel on the tailstock is used for hand feeding. 

4. Half nut lever is used for threading operations. 

5. Selector lever is used for directing the carriage either 
right of left and neutral. 



2Ui 



197 



DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO, 188 



TASK: Adjust power feed 



STANDARD: Power feed levers must mesh easily with 
the power train. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Lathe and accessories 
Job specil ications 



PERFORMANCE GUIDE: 

1. The sliding gear shifter levers on the quick change gear 
box are used to select feeds or threads per inch, or pitch. 

2. The carriage apron power feed lever engages a clutch to a 
gear drive train in the apron. 

3. The reverse feed lever is set after determining the ratio on 
the quick change gear box index plate. 

4. Feed rod levar is used to feed carriage. 
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DUTY: CHANGING LATHE TOOLS 



PERFORMANCE OBJECTIVE NO. 189 



TASK: Inspect lathe tools 

STANDARD: Tools must be secure for setup and safety of operators. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Chuck keys 
Face plates 
Tool blueprint 
Manufacturer's manual 



PERFORMANCE GUIDE: 

1. Inspect the condition of the tool holder and tool bit. 

2. Inspect tools, chucK keys, and face plates. 

3. Check 3- jaw and 4- jaw chuck for runout. 

4. Inspect 60° centers for concentricity. 
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DUTY: CHANGING LATHE TOOLS 



PERFORMANCE OBJECTIVE NO. 190 

TASK: Remove and replace tools 

STANDARD: Replaced tools must operate efficiently. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Cutting bit 

Chuck block 

Jacobs chuck and key 

Steel rod 

Drills 

Tool post holder 
PERFORMANCE GUIDE: 

Hork holding tools 

1. Remove tool holder by loosening bolt on tool post holder. 

2. Ramove chuck by locking spindle and placing steel rod between 
jaws of chuck. Break thread and remove chuck. 

3. Remove cam lock chuck by positioning all locking cam to off 
position. Grasp and slide chuck off of spindle nose. 

4. Remove drive plate, face plate by positioning side hook tool 
into slots and turn until threads are broken. 

5. Remove line centers by inserting knock out bar into spindle by 
sliding bar with a hitting action. 

6. Replace chuck on threaded spindle by holding and turning until seated, 

7. Replace cam lock chuck by inserting cam fingei^s into slots and turn 
with locking key. 

Cutting tools 

1. Remove tool bit by loosening bolt on tool holder. 

2. Remove drill chuck with drill bit by inserting chuck key in 
chuck and loosen. 

3. Remove taper drills and reamers by turning tailstock handwheed until 
quill is completely returned inside of tailstock. 

4. Remove boring bars by loosening bolt on tool holdar. 
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DUTY: CHANGING LATHE TOOLS 



PERFORMANCE OBJECTIVE NO. 191 



TASK: Position tool location 



STANDARD: Tool bit must be adjusted on center of machine. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Lathe and accessories 
Job specifications 
Tool holder 
Tools 



PERFORMANCE GUIDE: 

1. Adjust tools on tool holder according to job specifications. 

2. Adjust tool bit to the live or dead center of lathe. 

3. Position tool holder to have 30° to 45° lead angle away from 
face plate. 
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DUTY: CHANGING LATHE TOOLS 

PERFORMANCE OBJECTIVE NO. 192 
TASK: Sharpen turning tools 

STANDARD: Cutting tools must be sharpened according to the cutting 
material variables. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications Tool angles: (chart) 

Pedestal grinder Machinery handbook 

Aluminum oxide stones . - Tool engineer's handbook 

Tool gages 



PERFORMANCE GUIDE: 

1. Hand sharpen 5/15 or 3/8 cutting tool blanks on pedestal grinder 

a. tool angles must be held to ± 1°. 

b. side clearance, back rake, side rake and nose clearance vary 
with cutting material— see handbooks 

2. Sharpen boring bars by hand. 

a. use tool gage for checking accuracy of angles 

b. tool angles are held to the cutting material variables 

3. Sharpen cut off and form tools by hand. 
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DUTY: CHANGING LATHE TOOLS 



PERFORMANCE OBJECTIVE NO. 193 



TASK: Change carbide inserts 



STANDARD: Inserts must be replaced when dulled 
design. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Welding torch equipment 

Tool holder with carbide insert 

Silver solder and equipment 



PERFORMANCE GUIDE: 

1. Heat the carbide insert to melt silver solder. 

2. Remove insert and clean. , 

3. Replace insert. 

4. Re-silver solder. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE nO. 194 



TASK: Calibrate micrometers 



STANDARD: Micrometers must be calibrated to + .OOOK 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Johnson block (gage block) 
Micrometer 

Micrometer spanner wrench 



PERFORMANCE GUIDE: 

1. With the standard on the micrometer, take a reading, loosen 
barrel and make adjustments. Tighten barrel. 

2. With a gage block, check micrometer and take a reading for 
accuracy. Loosen barrel on micrometer and make adjustment* 
Tighten barrel . 

a. attention must be paid to overtightening of the adjustment 

b. apply light pressure, between gage block and micrometer when 
zeroing in to the reading 



208 



204 



DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO, 195 

TASK: Measure with micrometers 



STANDARD: Workpiece must be measured with micrometer to within 
+ .0005" of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Part 

Micrometer 



PERFORMANCE GUIDE: 

1. Hold test part in your hand. 

2. With other hand, place the ring finger and small finger through 
the frame and use your thumb and two other fingers to adjust 
for the "feel" of the micrometer. . 

3. Measure with a light but snug pressure, placing the part 
between the anvil and the spindle of the micrometer. 

4. Take several readings and record. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO, 196 



TASK: Measure with dial calipers 



STANDARD: Workpiece must be measured with calipers to within 
+ .0005" of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Inside calipers (dial) 
Outside calipers (dial) 
Workpiece 



PERFORMANCE GUIDE: 

1. Select inside or outside calipers according to job specificati 

2. Make adjustment of calipers to touch on part. 
3.. Read the dial to the nearest tenth. 

4. Take another reading. and record the average. . 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 197 



TASK: Measure with fixed gages 



STANDARD: Workpiece must be measured to within + 0^001 of. job 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Workpiece 
Plug gage 
Snap gage , 



PERFORMANCE GUIDE: 

1. Clean workpiece. 

2. Check workpiece with gages. 

a", insert go gage on workpiece 
b. insert no gage on workpiece 

3. Record correct or incorrect workpiece size. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 198 



TASK: Measure with rule 



STANDARD: Workpiece must be measured with rule to within 
+ 1/64" of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Rule 

Job specifications 
Workpiece 



PERFORMANCE GUIDE: 

1. SgIscIi tuIg. 

2! Turn rule (scale) in its edge with the part to be measured. 

3. Transfer the measurement from the workpiece to the edge of 
the scale. 

4. Record answer. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 199 



TASK: Measure out of around workpiece using dial indicators 



STANDARD: Workpiece must be measured to within + .0005" 
of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Lathe and accessories 
Chuck and key (independent) 
Dial indicator 
Workpiece 



PERFORMANCE GUIDE: 

1. Select dial indicator and base. 

2. Place workpiece in chuck and snugly tighten each jaw using 
chuck face rings as a guide. 

3. Turn chuck by hand and "eyeball" the piece to the center of 
machine. 

4. Attach indicator to tool post. 

5. Bring the indicator plunger to the workpiece surface and turn 
the chuck by hand. 

6. Move each jaw of the chuck until the pointer on the indicator 
is stationary to within ± .0005. 

7. Caution note: Do not "peg" indicator. 

8. Retighten each jaw. 

9. Recheck workpiece again. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. ?00 

TASK: Measure diameter and taper with bore gages 



STANDARD: Workpiece must be measured to the accuracy of gages. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 

Chalk 

Tapers 

Taper gage 

Ring gage 



PERFORMANCE GUIDE: 

Internal Taper . ' . 

1. Make a chalk mark along the length of the taper plug gage, 

2. Insert the gage into the internal taper and turn slightly. 

3. Take out the gage and check where the chalk mark has been 
partially wiped off where contact was made. 

4. Make adjustments until the chalk mark is rubbed off along its 
full length. 

External Taper 

1. The external taper is marked with chalk before being checked 
with a taper ring gage. 

2. The ring gage is placed on the taper snugly and is rotated 
slightly. 

3. The ring gage is removed and the chalk mark is rubbed off evenly 
for the entire length of the ring. 

• . Note: Purssian blue can be substituted for the chalk. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 201 



TASK: Measure with an optical comparator 



STANDARD: Workpiece must be within print tolerance of master test 
piece. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Dust cloth 
Optical comparator 
Job specifications 
Master specimen (template) 
Screw with thread 



PERFORMANCE GUIDE: 

Adjusting 

1. Mount centers. 

2. Mount lens in optical comparator. 

3. Place master on screen. 

4. Turn on optical compv^rator. 

5. Mount workpiece. 

6. Compare workpiece to master. 

7. Check dimensions of workpiece to job specifications. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 202 

TASK: Measure insiojs diameters using telescoping gage 

STANDARD:- Workpiece must be 'measured to within + .0005" of job 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Telescoping gage 
Bore specimen 
Outside micrometer 
Job specifications 



PERFORMANCE GUIDE: 

1. Select the proper telescope gage for the desire^-^ measurement. 

2. Insert the gage into the bore and release the handle lock screw. 
Rock the gage sidev/ays to insure measurement of the full 
diameter. 

3. Lightly tighten the locking screw in the gage- 

4. Use a downward or upward motion and roll the gage through the 
bore. The plungers will be pushed in conforming to the bore 
diameter. Tighten the locking screw firmly and roll the gage 
back through the bore. Feel for a light drag. 

5. Remove the gage and measure with an outside micrometer. 

6. Place the gage between the micrometer spindle and anvil. Try 
to determine the same feel on the gage with the micrometer as 
you felt while the gage was in the bore. 

7. Take at least two readings in order to verify reliability. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 203 



TASK: Measure with radius gage 

STANDARD: Workpiece must fit gage so no light shows between gage 
and workpiece. 

SOURCE FOR STANDARD: Writing team of Incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Radius gage 
Workpiece 

PERFORMANCE GUIDE: 

1. Place radius gage on centerline of workpiece. 

2. Check for light between gage and workpiece. 

3. Accept or reject workpiece. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 204 



TASK: Inspect threads 



STANDARD: Threads must meet a class 2A fit. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Threaded workpiece 
Thread pitch gage 
Mating part 
Job specifications 
Thread pitch micrometer 



PERFORMANCE GUIDE: 

1. Check fit of threads with mating part (gage). 

2. Use a thread gage to compare reading with job specifications. 

3. Micrometer thread to check for pitch diameter. 

4. Reord measurement. 
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DUTY: MAINTAINING WORK AREA 



PERFORMANCE OBJECTIVE NO. 205 



TASK: Change coolant 



STANDARD: Coolant must be changes with reservoir filled to 
desired level with clean coll ant. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Coolant 
Scrapers 
Shop towels 



PERFORMANCE GUIDE: 

1. Pump, dip, or siphon coolant from the reservdtr tank. 

2. Clean all wire and baffles, plates from sludge build up 
in reservoir. 

a. use a flat tool to break particles inbeded against 
reservoir bottom. 

b. scrape sides from all build up of algae, rust, foreign 
material and oil sludge. 

3. Use the hand scraperwith a towel to remove heavy loose 
build up of material . 

4. Vacuum entire reservoir. 

5. Add new oil with proper ratio into reservdtr. 
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DUTY: USING WORK HOLDING DEVICES 



PERFORMANCE OBJECTIVE NO. 206 



TASK: Install workpiece on magnetic parallels 



STANDARD: Workpiece must be installed accordinci to steps in 
performance nuide. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Magnetic chuck 
Grinding machine 
Laminated parallels 
Workpiece 



PERFORMANCE GUIDE: 

1. Place workpiece on magnetic chuck. 

a. workpiece muH,t be squared with chuck 

b. surface lay must be correct to specifications 

2. Support the workpiece with laminated parallels. 

3. Set the magnetic force. 
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DUTY: USING WORK HOLDING DEVICES 



PERFORMANCE OBJECTIVE NO. 207 ■ 

TASK: Install workpiece on vacuum chuck 

STANDARD: Vacuum must hold workpiece while machinirig. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder 
Vacuum chuck 
Workpiece 

PERFORMANCE GUIDE: 

1. Place workpiece on vacuum chuck of grinding machine. 

2. Evacuate the air under the workpiece. 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 208 



TASK: Select work holding device 



STANDARD: Appropriate work holding device must be selected in 

accordance to the job to be performed. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Angle plate 

Job specifications 

Grinding vise 

Magnetic chuck 

Sine bar 

V-block 

Workpiece 



PERFORMANCE GUIDE: 

1. Select work holding device. , . - • 

a. work can be clamped directly to the table or in a vise 
fastened to the table 

b. work may be held on a magnetic chuck in conjunction with a 
V-block, angle plate, or sine bar vise 

2. Square work to holding device. 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 209 

TASK: Select grinding wheels 

STANDARD: Appropriate grinding wheel must be selected in accordance 
to the job to be performed. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Selection of grinding wheel s 



PERFORMANCE GUIDE: 

1. Select among the list of grinding wheels according to job 
specifications. 



Material 


Grain Size 


Grade 


Type of . 
Abrasive 


Bonding 
Process 


Aluminum 


30-46 


H or I 


C 


Vitrified 


Bronze 


36 or 46 


H 


C 


II 


Cast Iron 


30 or 46 


I or J 


C 


II 


Copper 


30 or 36 


H or I 


c 


II 


High-speed Steel 


46 


G or H 


A 


II 


Mild steel 


36 or 46 


I, J or 


K A 


II 


Monel metal 


46 


G 


A 


II 


Nitralloy 

(before nitriding) 


36 or 36 


J 




II 


Nitral loy 

(after nitriding) 


60 to 100 


. H 


A or C 


II 


Stainless Steel 
(soft) 


36 


H 


C . 


II 


Tool steel 


36 or 46 


H 


A 


II 


Tungsten carbide 
(roughing) 


60 or 80 . 


G or H 


C 


II 


Tungsten carbide 


80 or 100 


F or G 


C 


It 



(finishing) 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 210 



TASK: Mount grinding wheels 



STANDARD: Grinding wheel must be securely mounted for desired 
performance. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinding wheel 
Job specifications 
Surface grinder 



PERFORMANCE GUIDE: 

1. Sound the wheel for cracks. Hold the wheel by the bore and 
tap it with a nonmetallic object. If the wheel is cracked 
it will give a dull thud. 

2. Check to be sure the wheel has blotting paper washers on both 
sides around the hole. 

3. Inspect the wheel flanges to make sure they are safety flanges 
and of proper size. 

4. Place the wheel on the spindle. 

5. Place the safety flange on the spindle. 

6. Place the spindle nut on securely. 

7. Tighten wheel guards in place. 

8. Turn the wheel over by hand to make sure that it clears the, 
housing. 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 211 



TASK: Set trip dogs on grinder table 



STANDARD: Trip dogs must be firmly seated to prevent overtravel. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Surface grinder 
Workpiece 



PERFORMANCE GUIDE: 

1. Set depth of cut on surface grinder. 

2. Set trip dogs on table so that work travels 1/2" to 3/4" 
beyond work. 

3. Set second trip doa to recycle work table at beginning 
of cycle. 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 212 . • 



TASK: Dress wheel to angles 



STANDARD: Wheel angle must be dressed to the angle specified 
in job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Cutting fluid 
Surface grinder 
Job specifications 
Dressing tool 
Grinding wheel 



PERFORMANCE GUIDE: 
1 • T^UG whssl • 

2. Attach adjustable dresser and set at angle specified in job 
specifications and lock in. pi ace. 

3. Dress wheel to angle by placing the point of the dresser in 
contact with the face of the wheel. Move at a rate of speed 
that will produce the desired form or surface on the cutting 
edge. 

4. Apply cutting fluid as necessary to keep wheel from overheating. 
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DUTY: SETTING UP SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 213 



TASK: Dress wheel to a radius 



STANDARD: Wheel must be dressed to within ± .015 radius 
of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Dressing tool 

Grinding wheel , 
Job specification 
Cutting fluid 
Surface grinder 



PERFORMANCE GUIDE: 
1 • Tru^ wheel . 

Z. Attach adjustable dresser and set radius dresser at radius 
specified in job specifications. 

3. Dress whael to radius by placing the point of the 
dresser in contact with the face of the wheel. Move at a 
rai'G of speed that will produce the desired form or surface 
on the cutting edge. 

4. Apply fluid as necessary to keep work from overheating. 
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DUTY: SETTING UP INTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 214 

TASK: Set feed depth using wheel head stops 

STANDARD: ^^^^ depth must be set using wheelhead stops to within 
+ .001" of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Job ^specifications 

InteVnal grinder with wheelhead stops 

PERFORMANCE GUIDE: 

1. Set feed depth on table of internal grinder according to job 
specifications. 

2. Set wheelhead stops on sides of grinder and tighten. 

3. Dry run grinded to check for accuracy • 
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DUTY: SETTING UP INTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 215 



TASK: Set feed depth using workhead stops 



STANDARD: Feed depth must be set using workhead stops according 
to job specifications. 

SOURCE FOR STANDARD: . Writing toam of Incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Internal grinder with workhead stops 
Job specifications 



PERFORMANCE GUIDE: 

1. Set feed depth on table of internal grinder according to job 
specifications. 

2. Set workhead stops to dimensions in job specifications. 

3. Dry run grinder to check for accuracy. 



223 



225 



DUTY: SETTING UP EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 216 



TASK: Adjust workpiece with tif^averse reversing dogs 



STANDARD: Workpiece end must overlap basic tolerance size. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

External grinder 
Job specifications 
Workpiece 

PERFORMANCE GUIDE: 

1. Loosen table dogs on grinder. 

2. Move and adjust reversing dogs to proper position. 

3. Tighten reversing dogs. 

4. Dry run grinder for accurate position of reversing dogs* 
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DUTY: SETTING UP EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 217 



TASK: Adjust workpiece with wheel head stops 



STANDARD: Workpiece must be adjusted with wheelhead stops to 
within + .005" of job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

External grinder 
Job specifications 

PERFORMANCE GUIDE: 

1. Loosen wheelhead stops on sides of grinder. 

2. Adjust workpiece to proper placement of length. 

3. Set wheelhead stops and tighten. 

4. Dry run grinder. 
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DUTY: SETTING UP EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 218 



TASK: Set rapid travel 



STANDARD: Rapid travel table must be free to move for recycled 
position. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

External grinder 
Job specifications 
Workpiece 



PERFORMANCE GUIDE: 

1. Set rapid travel doqs on external grinder to desired 
distance. 

2. Engaaeclutch to clear workpiece. 

3. Position rapid lever "on" to recycle. 
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DUTY: SETTING UP EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 219 



TASK: Set cross feed automatically 



STANDARD: Feed travel must be set to within 0.001" of job 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

External grinder 
Job specifications 



PERFORMANCE GUIDE: 

1. Start grinding wheels coolant system and spindle. 

2. Engage table traverse. 

3. Feed grinding wheel in to work until spark out. 

4. Move cross slide handwheel to advance the wheel to 
depth of the first rough cut. 

5. Stop work rotation and measure workpiece. 

6. Determine final depth of reading on handwheel. 

7. Set cross feed positive stop mechanism to permit feeding 
to within 0.001. 
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DUTY: SEHING UP EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO, 220 



TASK: Dress wheel to complex profile 



STANDARD: Dress wheel must be set at angles specified in 
job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Lubricant 
External grinder 

Job specifications or blueprints 
Dressing tool 
Grinding wheel 



PERFORMANCE GUIDE: 

1. True wheel . 

2. Attach adjustable dresser and set at angles specified in job 
specifications. 

3. Dress wheel to angles by placing the point of the dresser in 
contact with the face of the wheel. Move at a rate of speed 
that will produce the desired profile. 

4. Apply lubricant as necessary to keep work from overheating. 

5. Compare wheel to blueprint or profile for accuracy or dimensions. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 221 

TASK: Operate surface grinder manually 



STANDARD: Grinder must be capable to grind to a 64 microinch 
surface roughness. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Surface Grinder 

Workpiece 

Wrenches 



PERFORMANCE GUIDE: 

1. Select grinding wheel to suit the job and machine requirements, 

2. Clean wheel spindle and grinding wheel bore. 

3. Ring test wheel . 

4. Mount wheel on spindle and replace wheel guards. 

5. True/and dress wheel. 

6. Wipe chuck face by rubbing palm of hand on face. 

7. Clean Deburr and place workpiece near center of chuck & 
magnetize. 

A. Overlap work piece on magnetic poles. 

B. Position workpiece to provide square directional lay. 

8. Start the spindle, coolant system and hydraulic pump, if 
wet grinding is done. 

9. Allow a minute or more for "Run In Time." 

10. Down feed grindwheel head until it touches (sparkout) the 
high sopt. 

11. Apply left hand to the cross feed wheel handle. 

12. Apply right hand to the longitudal handle feed wheel. 

13. Run entire stroke of the longtidual hand wheel to one end 
of work piece. 

14. Advance in or out (depending upon starting direction) the 
cross feed hand wheel with an overlap of i" to of the 
grinding wheel face. . .. 

15. Repeat steps 13 and l4 until all the entire surface had been 
passed over. 

16. Downfeed grinding wheel head (.001 - .002) off of the work- 
piece and repeat steps 10 through 14 until surface is ground 
down to desired finish. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 222 

TASK: Operate grinder using power feed 



STANDARD: Grinding must be within + -001" of tolerance and 
finish specified in job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 

Surface grinder (and attachments) 

Workpiece 



PERFORMANCE GUIDE: 

1. Place workpiece on grinding chuck. ' 

2. Set table length to workpiece (overlap 1/2" each end) by adjusting 

trip dog. . , ^ . 

3. Set machine feed for overlapping work feed. ^ ^. * + 

4. Bring grinding wheel into contact with .001-. 002 depth of cut. 

5. Engage automatic feed and machine. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 223 



TASK: Grind parts 



STANDARD: Parts must be ground to ± .001 of job specifications. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 
Micrometer 
Surface grinder 
Workpiece 



PERFORMANCE GUIDE: 

1. Milometer part that has been finished from previous machining. 

2. Decide which sides need grinding. 

3. Grind that side taking measurement on the feed micrometer 
wheel . 

4. Remove workpiece from chuck and measure. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 224 



TASK: Grind an angle 



STANDARD: Angle must be within ± 15 seconds of job. specif ications. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinding wheel (formed) 
Job specifications 
Part 

Surface grinder 
Work holding devices 



PERFORMANCE GUIDE: 

1. Dress the angle on the grinding wheel. 

2. Place part on magnetic chuck, sine bar, vise or other work 
holding device. 

3. Touch wheel to part until it sparks. 

4. Grind angle specified in job specifications. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 225 



TASK: Grind a radius on surface grinder 

STANDARD: Radius must be within ± .010 of gage. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Gage (radius) 
Grinding wheel 
Part 

Surface grinder 
Work holding devices 



PERFORMANCE GUIDE: 

1. Dress the radius on the grinding Wheel . 

2. Place part on magnetic chuck, sine bar vise, or other work 
holding device. 

3. Touch wheel to part until it sparks. 

4. Grind a radius specified in job specifications. 
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DUTY: OPERATING SURFACE GRINDERS 

PERFORMANCE OBJECTIVE NO. 226 
TASK: Grind to remove warp 
STANDARD: Warp must be to within + .010 flat. 
SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Flat plate 

Thin pieces of paper 
Surface grinder 
Cutting fluid 
Workpiece with warp 



PERFORMANCE GUIDE: 

1. Place workpiece on a flat plate after checking the warp. 

2. Slide a piece of paper under the center of workpiece. 

3. Magnetize then make a light cut. . 

4. Turn the workpiece over and place a piece of paper under each 
end. 

5. Magnetize then make a liqht cut. 

6. Apply fluid so work does not overheat. 

7. Check workpiece for any signs of warp remaining". 

8. If warp remains, repeat steps 1 through 7. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 227 



TASK: Grind to a square shoulder 



STANDARD: Grinding must be 64 micro inches or greater • 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Dresser 

Job specifications 
Mating part 

Part with undercut shoulder 
Surface grinder 



PERFORMANCE GUIDE: 

1. Square machined part on surface chuck with precision square. 

2. Use #1 plane wheel and bring side of wheel to side of 90° 
shoulder with clearance. 

3. Note cross feed micrometer setting and mark. 

4. Back away and turn machine on, making very light cuts. 

5. Advance only to the cross slide setting until part is thoroughly 
ground to desired finish. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 228 



TASK: Grind parallel surfaces 



STANDARD: Surfaces must be ground to within + .0005" of job 
specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Job specifications 
Magnetic chuck 
Surface grinder 

Workpiece with parallel surfaces 



PERFORMANCE GUIDE: 

1. Set up surface grinder. 

2. Place workpiece with parallel surfaces in magnetic chuck and 
magnetize.. 

3. Grind first surface. 

4. Clean and remove workpiece and turn over and place on magnetic 
chuck and magnetize. Z 

5. Grind second surface. 
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DUTY: OPERATING SURFACE GRINDERS 



PERFORMANCE OBJECTIVE NO. 229 



TASK: Grind square surfaces 



STANDARD: Surface must be squared to within ± .001 of job 
specifications. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Angle plate 
Job specifications 
Grinding wheel 



Parallels (precision) 
Surface plate 
"C" clamps 



Surface grinder 
Workpiece with machined square surfaces 



PERFORMANCE GUIDE: 

1. Set up surface grinder. 

2. Place workpiece on angle plate at 90° from surface plate and 
tighten tightly. 

3. Set to touch the end, then grind wheel according to job 
specifications. 

4. Remove workpiece and turn to the opposite side. Place workpiece 
on angle plate and repeat steps 2 and 3. 

5. Check workpiece for accuracy. 
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DUTY: OPERATING INTERNAL GRINDER 

PERFORMANCE OBJECTIVE NO, 230 

TASK: Grind Internal tapers 

STANDARD: Grind must be within a 64 

microinch surface roughness. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder: workpiece 
Holding Fixture 
Wrenches 



PERFORMANCE GUIDE: 

1. Check the wheel head to be sure it is set at O"". 

2. Check that the swivel table is set at zero position. 

3. Loosen the clamping bolts on the headstock base. 

4. Swivel the head stock to the required angle. Secure 
head stock in position. 

5. Determine spindle RPM required and set wheel speed. 

6. Dress & true wheel . 

7. Mount workpiece in a suitable chucking device on spindle. 

8. Calculate workpiece speed (RPM) and determine the rate of 
table travel . 

9. Desengage the power cross feed control lever. 

10. Adjust table trip dogs. 

11. Position wheel partly into the revolving workpiece and bring 
wheel into contact with the hole surface 

12. Feed workpiece so that the grinding wheel grinds toward 
the back of the hole. (Note: steps 12 and 13 must be 
completed simultaneously). 

13. Withdraw the workpiece to clear the wheel at the end of the 
cut. 

14. Take repeated cuts until tapered hole is ground to its 
correct taper. 
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DUTY: OPERATING INTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 231 

TASK: Grind an internal radius 



STANDARD: Grind must meet 32 microinches of surface roughness. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder 
Workhead 
Wrenches 
Workpiece 
Grinding spindle 



PERFORMANCE GUIDE: 

1. Mount workhead drive spindle to table. 

2. Mount internal grinding spindle to internal cylindrical grinding 
head. 

3. Mount and dress to desired radius with radius dresser. 

4. Mount workpiece to workhead holder (chuck) and "dial in." 

5. Bring grinding wheel into position for radius grinding. 

6. Feed cross slide into position, and longitudal travel to its 
position by placing wheel in hole. 

7. Lock longitudal travel nut. 

8. Advance feed to the side wall gradually. 

9. Spark out and examine for accuracy. 

10. Proceed to grind until depth of radius is cut by the distance 
specified on the cross feed micrometer. 
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DUTY: OPERATING INTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 232 

TASK: Grind an internal recess 



STANDARD: Grinding must meet 32 microinches of surface roughness. 



SOURCE FOR STANDARD:. Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder 
Workhead 
Wrenches 
Workpiece 
Grinding spindle 



PERFORMANCE GUIDE: 

Mount workhead drive spindle to table. . 

Mount internal grinding spindle to internal cylindrical grinding 

head. ' ^ 

Mount and dress grinding wheel to the width of the desired recess. 
Mount workpiece to workhead holder (chuck) and "dial in." 
Bring grinding wheel into position for undercutting. 
Feed cross slide into position, and logitudal travel to its 
position by placing wheel in hole. 
Lock longitudal travel nut. 
Advance feed to the side wall gradually. 
Spark out and examine for accuracy. 

Proceed to grind until depth of recess is cut by the distance 
specified on the cross feed micrometer. 



1 , 
2. 

3. 
4. 
5. 
6. 

7. 
8. 
9. 
10. 
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DUTY: OPERATING EXTERNAL GRINDER 



PERFORMANCE OBJECTIVE NO. 233 

TASK: Grind an external taper 

STANDARD: Taper must fit taper gage to within ±.0005" of 
job specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Grinder 
Taper gage 
Workpiece 
Wrenches 



PERFORMANCE GUIDE: 

1. Release swivel table clamping bolts. 

2. Swivel table to the required angle. 

3. Tighten table clamping bolts to secure table. 

4. Select/ grinding wheel. Mount balance, true, and dress the wheel . 

5. Mount workpiece between centers. 

6. Set headstock spindle RPM, rate of traverse, in feed rate, and 
dwell time. 

7. Adjustiflow rate of cutting fluid and secure splash trays. 

8. Run machine approximately one minute to lubricate throughly. 

9. Bring grinding wheel inco position to take first cut. 

10. Set wheel head positive stop mechanism to automatic trip in 
feed at required position. 

11. Take several roughing cuts until taper is developed. 

12. Use taper gage and adjust table for any variation. 

13. Set the feed rate ui; the fine feed dial for finish cut. 

14. Spark out at the footstock and stop traverse and workpiece. 

15. Remove and inspect workpiece. 
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DUTY: INSPECTING PARTS 



PERFORMANCE OBJECTIVE NO. 234 



TASK: Identify surface finishes 



STANDARD: Surface finishes must be readily identified by the surfac 
texture, surface finish and surface roughness. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 



Comparator specimens 
Profilometer 
Test piece 



PERFORMANCE GUIDE: 
Hand Comparison 

1. Place test piece close to comparator and choose .which surface 
is similar to each other. 

2. Hand feeling and visual checking must be done in appropriate 
lighting conditions. 

Machine 

1. Place test piece on surface plate. 

2. Set up profilo»ieter. 

a. set width cut off in machine 

b. set lay direction 

c. place stylus on test piece 

d. set (RMS) or (AA) reading 

e. turn tracer head on and record microinches 
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DUTY: CHANGING TOOLS 

PERFORMANCE OBJECTIVE NO. 235 
TASK: Remove tools 

STANDARD: Circular tool must be checked for regrinding. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Tool post 
Circular tool 
Tool s 

PERFORMANCE GUIDE: 

1. Loosen hook bolt. 

2. Loosen center bolt through circular tool. 

3. Remove tool . 
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DUTY : CHANGING TOOLS 

PERFORMANCE OBJECTIVE NO. 236 
TASK: Inspect tools 

STANDARD: Tool must be checked, and if found to be dull. It 
is ground. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Circular tool 
Eye lube 

PERFORMANCE GUIDE: 

1. Check for cratering holes on face of tool. 

2: Check for tool edge wear. 

3. Check tool number for hours of production run. 

4. Determine if grinding is necessary. 



250 



DUTY : CHANGING TOOLS 
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PERFORMANCE OBJECTIVE NO, 237 

TASK: Replace and adjust tools 



STANDARD: Tool must produce an accurate part to within print toleranc 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Circular tool 
^ Tool post 
Wrenches 
Locking bolts 
Blueprint 

PERFORMANCE GUIDE: 

1. Replace tool in tool post with center bolt. 

2. Rough adjust to center, 

3. Tighten hook bolt. 

4. Fine adjust to center. 

5. Rough adjust slide to below size diameter. 

6. Fine adjust to proper dimensional size, with fine tension 
screw adjustment. 



DUTY: CHANGING TOOLS 
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PERFORMANCE OBJECTIVE NO. 238 



TASK: Sharpen lathe tool 



STANDARD: Tool must be sharp. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Tool 5/16 to 1/2 inch. 

Surface grinder 

Universal tool angle vise 

Layout die 

Protractor 

Surface plate 

Scribe 



PERFORMANCE GUIDE: 

1. Mount tool in vise on surface plate. 

2. Measure the tool angle and coat with layout die. 

3. Scribe angle with scribing tool. 

4. Place vise on magnetic chuck and grind to the prescribed angle. 

5. Repeat steps 1 through 4 for other angles if needed. 



DUTY: CHANGING TOOLS 
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PERFORMANCE OBJECTIVE NO. 239 

TASK: Adjust chasers to thread size 



STANDARD: Thread must be adjusted to the basic size. 



SOURCE FOR STANDARD : Writing team of incumbent workers 



CONDITIONS FOR PERFORMANr::; OF TASK: 

Adjustable seTf-opening die-head 
One set of chasers 
One set of rir.y osugei 



PERFORMANCE GUIDE: 

1. Using "a sample part, screw the part into the diehead for 
rough sizing. 

2. Adjust Allen screws on the diehead, to correct size 
for rough adjustment. 

3. Line the diehead up using locking screws on the 
diehead shank plate. 

4. Machine thread.' 

5. Readjust size with Allen screw setting to ring gauge size. 
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DUTY: CHANGING TOOLS 



PERFORMANCE OBJECTIVE NO. 240 



TASK: Sharpen drills 



STANDARD: Drill must cut to its basic size. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Drill 

Drill gage 
Drill holder 
Screw machine 
Plug gage 



PERFORMANCE GUIDE: 

1. Check drill with drill gage for proper angle. 

2. Set drill grinder and sharpen. 

3. Recheck with drill gage. 

4. Place in tool holder and machine part. • 

5. Check with plug gage for hole. size. 



DUTY : LOADING BAR STOCK 
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"PERFORMANCE OBJECTIVE NO. 241 
TASK: Deburr stock 

STANDARD: Stock must sVide easiHy.into feed tube. 
SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Pedestal grinder 
12' bar 



PERFORMANCE GUIDE: 

1. Hold bar stock- in hand and place edge of end on grinding 
wheel and rotate in a circular motion until all burrs are 
removed. 

2. Check stock for any additional through-up burrs created 
by grinding wheel . 
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DUTY: LOADING BAR STOCK 



PERFORMANCE OBJECTIVE NO. 242 



TASK: Open chuck and install new bar 



STANDARD: Bar must be centered with correct overhang. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Screw machine 
12' bar 



PERFORMANCE GUIDE: 

1. Stop machine in proper position with chuck open. 

2. Remove collar over feed tube on bearing. 

3. Install the bar in the feed tube and through the collet 
with a pounding motion. 

4. Replace collar over feed tube bearing. 
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DUTY : LOADING BAR STOCK 
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PERFORMANCE OBJECTIVE NO. 243 

TASK: Index and position icam'type turret 



STANDARD: Bar end must be removed from previous bar. 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Screw machine 
Bar end stock 



PERFORMANCE GUIDE: 

Position turret to the extreme right end of carriage 
by hand wheel . 

Automatic index of the turret will advance to • 
next station. 
Repeat step number one. 



1. 
2. 
3. 



ERIC 
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DUTY: LOADING BAR STOCK - 

PERFORMANCE OBJECTIVE NO. 244 

TASK: Start machine and operate 

STANDARD: Machine must run through complete cycle. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 
Screw machine 

PERFORMANCE GUIDE: 

1. Turn on main motor. 

2. Engage clutch. 

3. Machine spindle will turn. 
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DUTY : LOADING BAR STOCK 
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PERFORMANCE OBJECTIVE NO. 245 ^ 
TASK: Inspect first part 

STANDARD: Pa^t must be free of tool marks, burrs, and meet 
blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Micrometers 
Blueprint 

Inspection equipment 



PERFORflANCE GUIDE: 

1, Remove part froiti tray. 

2. Inspect far tool marks. and burrs. 

3. Measure part according'to specification sheet. 

4, Readjust toolinq if required. 



EKLC 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 246 



TASK: Machine forms with circular tools 



STANDARD: Parts must be manufactured within tolerance of + .010" 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Circular form tool 
Automatic screw machine 
Circular tool posts 
Wrenches 



PERFORMANCE GUIDE 

1. Set tool on center. 

2. Adjust tool for rough cut. 

3. Machine part and inspect. 

4. Readjust for fine finish tool. 

5. Inspect part for finish and size. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 247 



TASK: Turn diameters with rr uer box turning tool 



STANDARD: Diameter must be machined within ± .005" 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Automatic screw machine 

Roller box tool 

Tool s 

Blueprint 

Bars (stock) 



PERFORMANCE QUIDS: 

1. Set the box tool bit to rough diameter adjustment. 

2. Set the rollers for find adjustment, putting no more 
than .002 pressure. 

3. Check piece part for size and straightness. 

4. Inspect according to blueprint specifications. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 248 

TASK: Feed bar stock to turret stop 

STANDARD: Bar stock must be fully positioned for part length, 



SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Turret stop 
Complete job setup 
Bar stock 
Blueprint 
Tools 

PERFORMANCE GUIDE: 

• 1. Open collet and position bar stock to stop, 

2. Clo^ collet and readjust if necessary. 

3. Reposition turret for final-- inspection. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 249 



TASK: Thread a part using an opening die holder 



STANDARD: Piece part must be inspected for proper thread length 
and pitch diameter. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Adjustable diehead (collapsable) 
Chasers 

Complete job setup 
Thread gages 
Tools 

Cutting oil 



PERFORMANCE GUIDE: 

1. Adjust thread blank to proper major diameter. 

2. Line diehead up. 

3. Select speed and feed. 

4. Start machine and thread part with cutting oil. 

5. Inspect pitch diameter. 

6. Adjust pitch diameter, if necessary., 

7. Reinspect. 
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duty: performing PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 250 

TASK: Rough turn parts with a balance turning tool 



STANDARD: Part must conform to blueprint rough diameter to within 
.+ .010". 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Balance turning tool 
Blueprint- 
Inspection equipment 
Complete job setup 
Tools 

Screw machine 
PERFORMANCE GUIDE: 

1. Feed bar stock out to proper length. 

2. Adjust balance turning tool to proper size. 

3. Run piece part. 

4. Inspect diameter. 

5. Readjust to proper size. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 251 



TASK: Thread a part with an acorn die 



STANDARD: Unthreaded part must have specification length. 



SOURCE FOR STANDARD: Writing team of incumbent Vvw. ;:nrs 



CONDITIONS FOR PERFORMANCE OF TASK: 

Acord diehead 

Thread gages 

Inspection equipment 

Complete job setup 

Blueprint 

Tools 

Lubricant 



PERFORMANCE GUIDE: 

1. Part is made, to thread major diameter. 

2. Select speed and feed. 

3. Acorn diehead is put on and off part. 

4. Part is inspected with thread gages and inspection equipment. 

5. Adjustments are made, if necessary. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 

PERFORMANCE OBJECTIVE NO. 252 

TASK: Form end of workpiece with a pointing tool and holder 
STANDARD: Piece part must be inspected with optical comparator for 



lengtn and angle specified in blueprint specifications. 



SOURCE FOR STANDARD: Writing team of incumbent workers 
CONDITIONS FOR PERFORMANCE OF TASK: 



PERFORMANCE GUIDE: 

1. Position part out to stock stop. 

2. Set speed and feed. ; 

3. Cut angle and part. 

4. Complete job cycle. 

5. Inspect part for measurements. 



Inspection equipment 
Circular forming tool 



Pointing tool holder 
Blueprint 



Complete job setup 
Tools 

Optical comparator 
Master profile (template) 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 253 



TASK: Cut off parts with a straiqht parting tool 



STANDARD: Part must be severed and checked to blueprint for 
length. 

SOURCE FOR STANDARD: Writing team of incumbent workers 

CONDITIONS FOR PERFORMANCE OF TASK: 

Straight blade cut off holder 
Inspection equipment 
Tools 

Complete job setup 
Blueprint 



PERFORMANCE GUIDE: 

1. Complete job cycle to cut off position. 

2. Set speed and feed. 

3. Sever 'part with cut off blade. 

4. Adjust stock to proper length for next piece. 

5. Inspect piece part. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 254 

TASK: Turn a part using a knee tool 



STANDARD: Part must be roughed or chamfered to specification 
diar.ieter. 

SOURCE FOR STANDARD: Writing team of incumbent^ workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Blueprint 
Knee tool holder 
Complete job setup 
Tool s 

Inspection equipment 



PERFORMANCE GUIDE: 

1. Feed bar stock to proper length. 

?. With knee tool in position, adjust to proper diameter. 

3. Complete cycle. - 

4. Inspect parts. 



Cutter bits 
Screw machine 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 255 



TASK: Recess parts using swing recessing tool 



STANDARD: Part must be chamfered to 1/16 width 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Complete job setup 

Blueprint 

Swing recess tool 

Tool bits 

Inspection equipment 
Screw machine 



PERFORMANCE GUIDE: 

1. Adjust piece part with hole already drilled.. 

2. Set swing recess tool to proper depth and chamfer size. 

3. Inspect severed part for proper chamfer and lack of burr. 

4. Readjust, if necessary. 
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DUTY} PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 256 



TASK: Cut off parts using vertical sliuu attachment 



STANDARD: Piece parts must be within ± .015" 
of blueprint specifications. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Vertical cut off blade Vertical slide 

Blueprint Tools 

Inspection equipment Complete job setup 



PERFORMANCE GUIDE: 

1. Adjust piece part prior to cut off position. 

2. Set blade to proper center and depth. 

3. Set speed and feed. 

4. Sever part and check with blueprint for proper size. 

5. Use minimun turn overhand from slide adjustment. 
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DUTY: PERFORMING PRODUCTION OPERATIONS 



PERFORMANCE OBJECTIVE NO. 257 

TASK: Drill parts with bottoming drills 



STANDARD: Bottoming holes must be perpendicular to ± .010'' 
of inside dian: ter. 

SOURCE FOR STANDARD: .n, ,rrj toam of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Drill tool holder Complete job setup 

Blueprint Tools 
Measuring instruments, including 
depth micrometer 



PERFORMANCE GUIDE: 

1. Obtain a piece part with a hole prior to bottoming cycle. 

2. Set bottoming drill for concentricity and depth. 

3. Bottom out hole with bottoming drill. 

a. use minimum overhang of drill 

b. select cutting speed and feed rate 

4. Inspect for hole depth and size. 
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DUTY: MACHINING VARIOUS MATERIALS 



PERFORMANCE OBJECTIVE NO, 258 
TASK: Machine mild steel 



STANDARD: Parts must be machined at machinabil ity ratings as 
identif iedin the Tool Engineering Handbook. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Mild steel 
Tool machine 

Carbide insert and holder 
Workpiece 

Cutting speed 300 feet per minute 
Tool engineer »s handbook 



PERFORMANCE GUIDE: 

1. Set RPM of spindle to match cutting speed of material. 

2. Place tool, tool holder in tool post in center line of machine. 

3. Set feed rate according to required depth of cut. 

4. Machine part. 

5. Inspect finish of part. 
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DUTY: MACHINING VARIOUS MATERIALS 



PERFORMANCE OBJECTIVE NO. 259 



TASK: Machine aluminum 



STANDARD: Parts must be machined at' the machinabil ity ratings as 
identified in the Tool Engineering Handbook. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Al uminum 
Machine 
Wrenches 
Tool holder 
Tool bit 



PERFORMANCE GUIDE: 

1. Place machine at speed and feed for aluminum. 

2. Place tool holder on lathe. 

3. Select depth of cut. 

4. Machine part. 

5. Inspect for proper finish and tool life. 
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DUTY: MACHINING VARIOUS MATERIALS 



PERFORMANCE OBJECTIVE NO. 260 



TASK: Machine brass 



STANDARD: Parts must be machined at the machinabil ity ratings as 
identified in the Tool Engineering Handbook- 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 
Brass 

Machine Tool 

PERFORMANCE GUIDE: 

1. Place machine at speed and feed for brass. 

2. Place tool bit and holder on lathe. 

3. Select depth of cut. 

4. Machine part. 

5. Inspect for proper finish and tool life. 
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DUTY: MACHINING VARIOUS MATERIALS ' 



PERFORMANCE OBJECTIVE NO. 261 



TASK: Machine plastics 



STANDARD: Parts must be machined at machinability ratings as 
identified in the Tool Enqineering Handbook, 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK: 

Plastics workpiece 

Machine tool and accessories 



PERFORMANCE GUIDE: 

1. Set up required tooling, 

2. Set speed and feed. ■ 

3. Machine part. 

4. Inspect for proper finish. 
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DUTY: MACHINING VARIOUS MATERIALS 



PERFORMANCE OBJECTIVE NO. 262 



TASK; Machine stainless steels 



STANDARD; Parts must be machined at machinabil ity ratings as^ 
identified in the Tool Engineering Handbook. 

SOURCE FOR STANDARD: Writing team of incumbent workers 



CONDITIONS FOR PERFORMANCE OF TASK; 

Stainless steel 
Machine tool 



PERFORMANCE GUIDE 

1. Set up required tooling. 

2. Set speed and feeds* 

3. select depth of cut. 

4. Machine part. 

5. Inspect for finish and tool life. 
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APPENDIX A 

Cross Reference Table of Duties and Tasks 
Machine Tool Operations 

DOT: 603.2S0-018 
Tool Grinder Operator 

DOT: 604.685-026 
Production Lathe Operator 

DOT: 604.685-034 
Production Screw Machine Operator 



Respondents: n = 50 





DUTY/TASK ' 


Task/Page 
Number 


Percent 
Performing 










GRI 


LAT 


SCR 




A. Performing Supervisory Functions 












01 


(A-2, A-3) Determine availability of 














supplies and materials 


1/10 






. 


9 


02 


(see A-1) Maintain files 




11.8 


23.5 


11. 


.1 


03 


(see A-1) Order and receive stock 




17.6 


29.4 


11 


.1 


04 


Follow up on end product quality 














control standards 


2/11 


17.6 


35.3 


11 


.1 


05 


Supervise machine use and operation 


3/12 


11.8 


35.3 


11 


.1 


06 


(A-7, A-8) Supervise maintenance of 














shop safety equipment 


4/13 


11.8 


41.2 


11 


.1 


07 


(see A-6) Supervise safe operations 




11.8 


47.1 


11 


.1 


08 


(see A-6) Supervise setup of machinery 




11.8 


41.2 


11 


.1 


09 


Inventory supplies and materials 


5/14 


11.8 


41.2 


.11 


.1 


B. Performing Mathematical Calculations 












01 


Perform basic mathematical calculations 


6/15 


29.4 


64.7 


44 


.4 
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DUTY/TASK 


Task/Page 
Number 


Percent 
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08 


Calculate stock utilization in 












marh IMP work 

lliuv^ll IIIC fl\J I 


lu/ 1 


17.6 


47.1 


22.2 




udicuiate toierdnces or allowances 












for oroDer fits 




23.5 


52.9 


33.3 


in 


LfUllVci L LU lllcLi IL IllcdbUi clllcil L • 




17.6 


41 .2 


11 .1 




Determine clearance relief , and 












rake of cuttinci tools 


5/4 


29.4 


47.1 


33.3 


.12 


Determine material strennth accord- 












inq to standard raw stock sizes 


5/5 


11.8 


35.; 


22.2 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Performinq 


Gri 


Lat 


Scr 


X U 1 a III 1 V« 1 Ulll';.* LC 1 ICQVilll^O l»V^ uc uci 










nrinp Qha'f'h Hiamp'hpr 

IIIIIIC OIIQi l» UIQIIICLCI 


17/26 


23.5 


64.7 


44,4 


r npQinninn and Planninn Marhinp Unrk 










m Mr) l^p cl^pti^hpc n"f c "hn hp maphinpH 
\j X 1 ici Nc ^NcLUiicd Ui i^a 1 ld i>u uc iiiauMiiicu 


X Q / / 


23.5 


47.1 




n? Pprfnrm lavnuf "Fnr nrpri<iinn marhinp 










work u^iina lavout in^^trumpnt*; 


19/28 


41 .2 


52.9 


lU 


03 Locate holp<; from pdop of work niprp 

\J%J L«w\«U|«^ llwlC^ II will CU^-^w V/l ffV/li\ MIC^C 










u^iina millinn marhinp 

U^lliv^ III! II IIKjIV^IIIIIC 


20/29 


41 .2 


47.1 


n.i 


nd fF-d^ Tncnprf rpmovp and rpnl arp 










nart ( ^\ for rpna ir or marhinp work 

l^uiu^^y IWl ICmQII iiiu v^ii iiic rWl (\ 


21/30 


52 c 9 


64.7 


33.3 


OR Tp c"f* "fnv* hav*Hnpcc 


1.^/ UX 


47.1 


23.5 


n.i 


0- Pprforminn Mpfalwork nnpratioriQ 










UX ^U-Jy L« 1 allip WUi K III MUlUMiy UcV lUc 




88.2 


88.2 


44.4 


\J ^ wUU lilC l»Q 1 3 1»UV«In 


24/33 


88.2 


94.1 


44.4 


03 Fabrirafp <;nprial ruttina tool <; 


25/34 


88.2 


70.6 


33.3 


Od Hpa t trpa t mpta 1 




82.4 


52.9 


n .1 


OR 1 fi~7 ) Onpratp rVl inrlriral nrinHpr 

\JO \\J If VJpciQ LC V«jr 1 lilUI IV^CIl ^1 III UC 1 




82.4 


41 .2 


22.2 


Ofi rp— RV Onpratp hnnp tn annlv nrnnpr 










<iijrfarp in a r\/l ihHpr 

^ui 1 uv«c III u ' liiuci 


?a/37 


76.5 


52.9 


22.2 


07 Perform bench cross filing 


29/33 


94.1 


82.4 


55.6 


08 Polish metal 


30/39 


82.4 


76.5 


55.6 


09 Measure with depth qaqes in boring 










and mill inq processes 


31/40 ' 


88.2 


64.7 


44.4 
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DUTY/TASK 


Task/ Page 


r Percent 
Performinq 








Gri 


Lat 


Scr 


10 


Measure concentricity with dial test 












indicator 


32/41 


ftft 2 
oo • c 




3? 3 


11 


(D-12, D-13) Check layout with gage 












blocks 




oC . t 


/ U • D 


CC • c 


12 


(see D-11) Determine accuracy of 
precision measurement instruments with 












gage blocks 




88 ,2 


64.7 


33,3 


13 


(see D-U) Measure with height gages 












using gage blocks 


33/42 


Q9 A 
OC • 4 


Oo .O 


oo .o 


14 


Measure with sine bar using gage 












blocks 


34/45 


OC. m 4- 


4/ • 1 


1 1 • 1 


£• Performing Bench Work 










01 


(E-2) Cut materials with hand hacksaws 


35/44 


• 4- 


70 fi 


• c 


. 02 


(E-1) Cut threads with hand taps 




OC m 4- 


7fi R 


oo • o 


03 


Cut threads with dies t 


36/45 


OC m 4- 


7fi R 


oo • o 


04 


"(see C-4) Disassemble and assemble 












parts 




QQ 9 

oo« c 


7fi r 


oo .O 


05 


(see D-6) Hone and lap surfaces 




82.4 


58.8 


0 


06 


Hand sharpen cutting tools with 












abrasive stones 


37/46 


88.2 


70.6 


33.3 


07 


(F-6) Ream holes with hand reamers 


33/47 


82.4 


70.6 


33.3 


: 08 


Remove and replace helical coil wire 












screw thread insert (STI) 


39/48 


76.5 


52.9 


0 



er|c ^si 
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DUTY/TASK 


Task/Paae 
Number 


Percent 
Performing 








6ri 


Lat 


Scr 


09 


Remove damaged screws and other non- 












hardened threaded hardware 


/lo/4g 

T\J/ 


88.2 


58.8 


11.1 


10 


Work and shape metal 






DC . J 


n V 

M.I. 


F. Operatinq Drill Presses 










m 


Pontpr* niinrh hnlp 1 oration 


ft/ Dl 


PR 9 

oO • L. 




9? 2 


02 


Counterbore to depth specified in 












Kl lion v**i n't* 
U 1 Uepn II t 


to/ DC 


OQ 9 


70 


AA A 


uo 


r*m m -hove •? n ^ hnlp tn Hv^awinn vpniiivP— 
U UUi 1 l*ci olilN iiuic uu uiuwiiiyj ic.^.{uiic 












mo n't* c 


H-H-/ 00 


OO o 


7 

o4 . / 


DD . D 




^p«Q^ nviii hoi p to Q 1 7p 

ll*'^7J ui II 1 IIUIC o 1 ^c 


*tO/ 0*+ 


OO o 


/O . 0 


00 . 0 


UO 


riOUnU dllU ocUUi C WUi l\ III |Ji UUCi 












noi a mM ucv icc 


*tU/ DD 


OO o 


/U.D 


A A A 


06 


(see E-7) Ream hole to size 




OO o 


7 


00 . u 


07 


(F-5) Sharpen drill using qrindinq 












wheel and fixture 


*T / / DO 


no A 

82.4 


/U.D 




OS 


Sharpen drill bit free hand anainst 
grinding wheel and check for 












sharpness 


HO/ 0/ 


82.4 


58.8 


33.3 


09 


(see E-4) Select and secure tool or 












cutter for drill press operation 




82.4 


58.8 


33.3 


10 


Set drill press for proper feed rate 












and RPM of spindle 


49/53 


82.4 


58.8 


33.3 


11 


Spot-free workpiece 


50/59 

1 


76.5 


47.1 


22.2 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Performing 








Gri 


Lat 


Scr 


12 


Hand tap hole to blueprint 












specifications 


51/60 


7fi 5 


fiA 7 


00 • o 


13 


Adjust automatic feed on drill press 


52/61 


Oc. • H 


00 • 0 


11.1 


G. Operating Grinding Machines 










01 


Attarh and al inn materials for 












nv*nnHnnn nnov*a "I* i nn c 


53/62 


100 


29.4 


11 1 
11 .1 


09 


Ra 1 a npo nv^inrlinn wHppI 


54/63 


100 


29 4 


11 1 


uo 




RR/fi4 

sJsJf UT^ 


Q4 1 


OO . 0 


0 
u 




TD-R^ rirpcc and Itiip orindina whppl<? 


56/65 


100 

1 \J\J 


47 1 


99 9 




Tn<^npr1* nrinHino whppl *? 


57/66 


loo 

1 uu 


41 9 


111 
11.1 


uu 


Mp;) CI t v^p ' •? n cnar**!* n H v*PwnY*!^ WOv*!^ — 
1 Icq oU I C ) 1 1 lopcU aiiu ICWUII^ rrUIIS~~ 












nippp on nrinHinn marhinp*? 

piCV^C \Jl\ HI IIIUIilH iiiu\^ii|iiw^ 


58/67 


Q4 1 


OO . o 


99 9 


u/ 


^ cpp H— DQv*fnv*m nv^inHinn niar*hnnp 












operations as per setup 




1 00 

1 UU 


9Q' A 


11 1 
1 1 . I 


08 


Polish with Grinding machine 


59/68 


OO • C. 


17 


0 
u 


09 


(B-U, B-12) Select and set speeds 












and feeds of power feed grinders 


60/69 


RR 9 


?Q 4 


11 1 


10 


Set up and perform surface grinding 












operations 


61/70 


100 


41.2 


n.i 


11 


(C-4) Set up grinder and sharpen 












pVain millina cutters 


6?771 


94.1 


5.9 


0 


12 


Set up, grind, and sharpen preshaped 












lathe tools 


63/72 


88.2 


4.12 


n.i 


13 


Set up grinder and shape chisels 


64/73 


82.4 


35.3 


0 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Performing 








Gri 


Lat 


Scr 


14 


Set up grinder to run workpiece 












between centers 


65/74 


94.1 


17.6 


11.1 


15 


Set up surface grinder to run on 












magnetic chuck 


66/75 


88.2 


35.3 


11.1 


H. Operating Lathes 










01 


Align lathe centers using approximate 












method 


67/76 


23.5 


52.9 


22.2 


02 


Align lathe centers using accurate 












measurement 


68/77 


17.6 


64.7 


11.1 


03 


(D-5) Bore holes with lathe 


69/78 


23.5 


76.5 


44.4 


04 


(D-10) Counterbore holes with lathe 


70/79 


23.5 


76.5 


44.4 


05 


Countersink holes using lathe 


71/80 


23-5 


76.5 


44.4 


06 


(C-7) Usina taper attachment. cut 












long external tapered surfaces 


72/81 


17.6 


52.9 


0 


07 


Using compound rest, cut short 












external tapered surfaces 


73/32 


11 .8 


58.8 


11.1 


08 


Cut internal threads with lathe 


74/83 


17.6 


70.6 


11.1 


— - 09 


(D-7) Cut external threads with lathe 


75/84 


17.6 


70.6 


22.2 


10 


(D-18) Cut internal tapered surfaces 


76/85 


17.6 


58.8 


0 


11 


Die cut threads with lathe, hand 












threadinn 


77/86 


23.5 


70.6 


22.2 


.__12 


Die cut threads with lathe using die 












heads 


73/37 


23.5 


76.5 


44.4 


13 


Drill holes with lathe 


79/88 


23.5 


76.5 


44.4 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Perf ormi nq 








Gri 


Lat 


Scr 


14 


Set up lathe and face workpiece held 












in chucks 


30/89 


17.6 


70.6 


33.3 


15 


Perform contour, angular, or radii 












cuts with lathe 


31/90 


17.6 


64.7 


22.2 


16 


Perform lathe filinq 


32/91 


23.5 


70.6 


44.4 


17 


(D-27) Perform lathe filinq to deburr 












part 


' 33/92 


23.5 


82-4 


44.4 


18 


Perform spinning operation using 












forming tool 


34/93 


11.8 


35.3 


n.i 


19 


(C-2) Ream holes with lathe 


85/94 


17.6 


82.4 


44.4 


20 


Rechase threads on lathe 


36/95 


17.6 


76.5 


33.3 


21 


(D-2) Rounh cut and finish cut with 












lathe 


37/96 


17.6 


8a.2 


33.3 


22 


(D-16) Knurl parts with lathe 


33/97 


17.6 


64.7 


22.2 


23 


Secure tool holder, fixtures, or 












attachments 


39/93 


23.5 


70.6 


22.2 


24 


Select and set speeds and feeds 


90/99 


17.6 


70.6 


33.3 


25 


Set up enqine lathe 


91/100 


17.6 


70.6 


11.1 


26 


Set up turret lathe for operations 


92/101 


17.6 


58.8 


11.1 


27 


Tap threads with lathe 


93/102 


23.5 


76.5 


33.3 


28 


Set up tool post grinder 


94/103 


11.8 


58.8 


0 


I. Operating Milling Machines 










01 


Align mill inq machine fixtures 


95/104 


11.8 


35.3 


22.2 


02 


Align mill inq machine attachments 


96/105 


17.6 


35.3 


22.2 





DUTY/TASK 


Task/Page 
Number 


Percent 
Performing 


- 






Gri 


Lat 


Scr 


03 


Assemble comDleted mill work 


97/106 


11.8 


35.3 


22.2 


04 


Bore holes with mill inn machines 


98/107 


11.8 


35.3 


22.2 


05 


Bore for a finish bushing fit 


99/103 


11.8 


35.3 


11.1 


06 


Bore to remove bushings 


100/109 


5.9 


35.3 


0 ■ 


07 


Cut external keyway 


101/110 


11 .8 


35.3 


22.2 


08 


Drill holes with milling machine 


102/111 


17.6 


35.3 


33.3 


09 


Duplicate on the profile milling 












machine 


— 


11 .8 


11.8 


0 


10 


Inspect completed mill work 


103/112 


11.8 


35.3 


22.2 


11 


Mill an angle 


104/113 


17.6 


35:3 


22.2 


12 


Mill an external radius 


105/114 


11.8 


29.4 


11.1 


13 


Mill cylindrical work piece 


106/115 


11.8 


29.4 


0 


14 


Mill spur gears 


107/116 


5.9 


11.8 


0 


15 


Mill internal slots using slotter and 












attachments 


108/117 


5.9 


5.9 


11.1 


16 


Perform end milling 


109/118 


17.6 


29.4 


33.3 


17 


Perform flycutting operations 


110/119 


11.8 


35.3 


22.2 


IS 


Perform form milling 




11.8 


23.5 


0 


19 


Perform indexing operations 


111/120 


5.9 


35.3 


22.2 


• 20 


Perform reaming operations 


112/121 


17.6 


41.2 


44.4 


21 


Perform cutting-off operations 


112/122 


11.8 


35.3 


0 


22 


Perform straddle milling operations 












on the horizontal mill 


114/123 


11.8 


29.4 


11.1 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Performing 


Gri 


Lat 


Scr 


23 


Select and set speeds and feeds for 












milling work 


115/124 


11 .8 


23.5 


33.3 


24 


Square workpiece using dividing head 


116/125 


5 9 


2"? R 


n 


25 


Square workpiece using table vise 


117/126 


17.6 


35.3 


44 4 


J. Operating Power Saws 










01 


Cut and weld bandsaw blades to insert 












for contour sawing 


118/127 




T/ . 1 




02 


Measure material and cut off material 












with power hacksaw 


119/128 


29.4 


64.7 


33.3 


03 


Remove and replace saw blades 


1?0/129 


29.4 


58.8 


44.4 


04 


Saw with a metal band saw to scribed 












lines 


121/130 


29.4 


52.9 


44.4 


05 


Select and set speeds and feeds for 












sawing operations 


122/131 


23.5 


52.9 


22.2 


06 


Select and install appropriate blades 


123/132 


29 4 


52.9 


33.3 


K. Operating Presses 










01 


Set up and punch materials with press 


124/133 


. o 




1 1 1 

1 1 • 1 


02 


Select accessories and attachments 












for press work 


1 PR/134 


64 7 


41 2 


b 


• 03 


Set up press and assemble parts- with 












presses 


126/135 


64.7 


35.3 


0 


04 


Set up press and disassemble parts 












with presses 


127/136 


64.7 


29.4 


0 
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DUTY/TASK 


Task/Page 
Number 


Percent 
Performing 






Gri 


Lat 


Scr 


05 Straighten miscellaneous parts with 










presses 


128/137 


64.7 


41.2 


11.1 


06 Set up, remove, and replace parts 










with presses 


129/138 


64.7 


35.3 


11.1 


L. ODeratinn Shapers 










01 Align shaper attachment, workpiece. 










and cutting tool . 


130/139 


52.9 


17.6 


0 


02 Select and set speeds and feeds of 










shapers 


131/140 


52.9 


17.6 


0 


03 Select, shape, and sharpen cutting 










tools for shaper operation 


132/141 


52.9 


17.6 


0 


M. Performing Production Machinist Line Work 










01* Remove and install pins 


133/142 


70.6 


64.7 


22.2 


02 (see ) Remove defective splines 










and replace with new splines 




70,6 


35.3 


11.1 


03 Remove frozen or seized parts 


134/143 


70-6 


52.9 


33.3 


N. Maintaininn Machines and Tools 










01 Inspect and change drive pulleys or 










belts 


135/144 


88,2 


58.8 


33.3 


02 Clean and store hand tools, cutters, 










fixtures, jiqs, or attachments 


136/145 


88.2 


64.7 


44.4 


03 Install, level, and fasten down 










machines 


137/146 


82.4 


47.1 


11.1 


04 Replace and adjust machine parts 


133/147 


82.4 


58.8 


11.1 



DUTY/TASK 



Task/Page 
Number 



Percent 
Performing 

Gri Lat Scr 



05 Inspect and remove, repface, or adjustj 
machine guards . 

06 Scrape and paint machines 

07 Inspect and repair^.hand tools 

08 " Store grinding wheel § 

09 Store precision tools 
. 10 Perform maintenance on lathe . 

11 Perform maintenance. on-milling machinej 

12 Perform maintenance on drill press . 

13 Perform maintenance on grinder 
' 14 Perform maintenance on bandsaw 

15 Select coolants, cutting oils, or 
' compounds for niachining operation 

16 Clean arbor presses 

17 Lubricate arbor press; 

18 Clean hydraulic press. 

19 Lubricate hydrauliC'presses 

20 inspect arbor presses for /saf e 
operational condition 

21 Inspect hydraulic press for safe 
operational condition 

- 22 Inspect work area for safe working 
' environment 



139/148 
140/149 
141/150 
142/151 
.143/152 
144/153 
145/154 . 
146/155 
147/156 
148/157 

149/158 
150/1,59 
151/160 
■152/161 
153/162 

154/163 

: 155/ -64 

156/165' 



88.2 70.6 44.4 
23.5 29.4 44.4 
82.4 64.7 11.1 
82.4 41.2 22.2 
88.2 58.8 11 .1 

41 .2 58.8 22.2 

35.3 52.9 11.1 
52.9 58.81 22.2 
88.2 W7.1 22.2 
41 .2 52.9 22.2 



76.5 52.9 22.2 
76.5 29.4 0 

76.5. 23.5 11.1 
70.6- 29.4 0 
JO. 6 29.4 11 .1 

76.5 29.4 11.1 • 

70.6 23.5 0 
82.4 41.2 22.2 



DUTY/TASK 



Task/Page' 
Number 



Percent 
Performing 



Gri 



Lat 



Scr 



0. Maintaining Shop Facilities and Work Areas 

01 (H-2) Dispose of scrap metal, chips or 
shavings and trash or waste material s 

02 (see 0-3) Perform custodial tasks 

03 (H-5) Clean and maintain work areas 
•04 ,(see 0-3) Paint facilities 
05 (se6 0-3) Sweep and* clean shop facility 

; * PRODUCTION LATHE OPERATOR 

A. Read and Interpret Blueprints 

,01 (A-1) 'Interpret metric blueprints 
' 02 (A-2) Interpret geometric blueprints 
03 (A-3) Read informa.tion blocks - 

B. Performing Mathematical Calculations 

' 01 (see Brl) Calculate stock used for job; 

02 (see B-1) Add' and subtract whole number^ 

03 (see«B-l) Mul tiply "and divide w/iole 
- numbers 

04 (see B-1) Add and subtract fractions 

05 (see B-l) Multiply and divide fractions 

06 (see B-1) Find the lowest-common . 

.■■'•■.->* . ' ■ .■ ■■ . . . ■ ■ 

denominator 

0.7 (see B-1) Add and subtract mixed 

numbers 



157/166 



158/167 



159/168 
160/169 
161/170. 



94.1 
58.8 
94.1 
'29.4 
;• 47.1 



70.6 
58.8 
64.7 
47.1 
58.8 



55.6 
55.6 
55.6 
55.6 
55.6 



29.4 
23-5 
17.6 



J5.3 
47-1 
58.8 



n. 8 47-1 
17.6 54.7. 

17.6 5^.8 
'52.9 44.4 
17,6 52.9 



11. s: 



11.8 



58.8 



58.8 



(11.1 
1.1 
22.2 

22.2 
44.4 

4 

44.4 
42.9 
33.3 

33.3 
44.4 



7 



. , . ''^>- . .... 
DUTY/TASK 


Task/Page 


Percent 
Performing . 


.Gri 


•Lat 


Scr 


08 (see B-1) Multiply and divide mixed- 


; ; : ■ • • , 








numbers 




11.8 


58.8 


33.3 


09 Convert fractions and metrics to 










decimals 


162/171 


11.8 


58.3 


44.4: 


10 Convert decimals to drill, sizes using 










a conversion chart ^• 


163/172 


17.6 


64.7 


44.4 


C. Using Wdrkholding Devices ' 










01 (see C-4) Check part for defects 




23.5 


70.6 


33.3 


02 (see H-19) Machine parts between . 


- ■ 








centers . 




23.5 


58.8 


11.1 


03 Ma'chine parts using center drivers 


164/173 • 


23.5- 


47.1 


ii.i 


. 04 Install work piece in 3- jaw chuck 


165/174 ■ 


'23.5 


82.4 


44 .-4 


■'05 Install work piece in 4-jaw chuck 


I66/I75: 


23.5 


64.7 


44.4 


06 Machine parts using air chucks 


167/176 


17.6 


4.12 


33.3 


-- 07 (see H-6) Cut taper with taper fixture 




.1-7 .6- 


47.1 


0 


03 Machine parts using collet chucks 


163/177 , 


17^6 


58.8 


33.3 


. 09 Install work piece 'on faceplate 


" 169/173 


23.5 


70.6 


0 - 


10 Machine parts with magnetic chucks 


■ 170/179 


17.6' 


29.4 


11.1 


D. Performing Production Operations 










■ 01 (see C-4) Load work piece , - 


— 


23.5 


76.5 


33.3 


02 (see H-21.) Turn parts 




23.5 


82.4 


44.4. 


03 (G-6)Adjust coolant system 


171/180 


23.5 


64.7. 


44.4 


,04 Drill holes with .iacobs chuck 


172/181 


23.5 


64.7 


44.4 


05 '(see H-3) Bore parts 




23.5 


70.6 


33.3 
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DUTY/TASK 


Task/Page 
Number 


Percent -, 
Perf ormi nq 








Gri 


Lat 


Scr 


06 


(see H-19) Ream parts 


. — ■ 


23,5 


64.7 


44.4 


07 


(see^H-9) Single point thread parts. 




U.6 


64.7 


ii.r 


03 


(E-7) Thread parts usinq taps 


.173/182 


23.5. 


52.9 


33.3 


;09 


(E-6) Thread parts usinq dies 


174/133 


23.5 


58.8 


44.4 


10 


(see H-4) Counterbore parts 




17.6 


58.8 


44.4 


11 


Face parts ' 


175/184 


171.6 


64.7 


44.4 


.12 


Turn stock to precision lenqth 


176/185 


17.6 


58.8 


44.4 


13 


Adjust stops . 


177/186 


17.6 


58.8 


44.4 


14 


Adjust micrometer collars" . . 


178/187 


17.6 


47.1 


33.3 » 


15 


(see. C-4 ) Load bar. feed 


■ ■ 


11 .8 


35.3 


22.2 


16_ 


(see H-22) Knurl parts 




17.6 


41.2 


33.3 


17 . 


(E-15) Turn tapers ■ . 


179/188 


17.6 


64.7 


11.1 


" 13 


( see" H- 10)"" Form -annl es-^ 




17. -6 


76. S 


44.4 


.19 


Machine a radius 


180/189 . 


17.6 


76.5 


11.1 


20 


rGenter drill parts 


181/190 . 


23.5 


82.-1 


44.4 


21 


Spot face parts 


182/191 


17.6 


64.7. 


22.2 


22 


(F-19) Install a steady rest 


183/192 


17.6 


64.7 


22.2 


. /23 


(F-13) Use a follower rest 


184/193 


11.8 


52.9 


11.1 . 


• 24 


(see H-10) Bore a taper 




17.6 


64.7 


11 .1 


25 


Recess a part 


• 185/194 . . 


17.6 


70.6 


22.2 


26 


Cut off parts 


186/195 


17.6 


70-6 


44.4 


27 


. (H-17, E-23) DeBurr parts ' . : 




23.5 


76.5 


44.4 , 


^ ■ 28 


•Adjust manual feed levers 


187/196 


17.6 


47.1 


33.3 


29 


Adjust power feed 


188/197 


17.6 


47.1 


22.2 
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DUTY/TASK' , \, 

t ■ ■ • 


Task/Page 
Number 


Percent 
Perf brmi ng 






Gri 


Lat 


Scr 


,E. Machining Various Materials 










01 (see F-2) Machine mild steel 




23.5 


76.5 


44.4 


02 (see F-5) Machine plastics v 


• •••• ** 

■ ; . v^- 


17.6 


70.6 


44.4 


03 (see F-3) Machine aluminum 




17,6 


70.6 


44,4 


04 (see F-4) ^Machine brass 




17.6 


70.6 


44.4 


05 Machine castings 


— 


17.6 


64.7 


33.3 


06 ^Machine forn.irigs 




17.6 


52.9 


33.3 


07 (see F-2) Machine tool steel - 




17.6 


58.8 


22.2 


. 08 (see F-6) Machine stainless steel 




17.6 


76.5 


44.4 


F. Changing Lathe Tools . 










01 Inspect lathe tools . 


189/198 


23.5 


88.2 


33.3 


,0 

02 (F-3) Remove and replace tools 

. ■ i» , . ■ - - , * - 


190/199 


23.5 


88.2 


33.3 


03 (see F-2) Replace tools ' 




23,5 


88.2 


33.3 


. 0.4 Adjust tool ing ^ 


191/200 


17.6 


B2.4 


44.4 


05 (see F-7) Sharpen drills . 


--. 


17.6 


76.5 


44.4 


^ 06 (F-7, F-8) Sharpen turning tools 


192/201 


17.6 


76.5 


33.3 


07 (see F -6) .Sharpen form tools - : 




17.6 


58.8 


33 .3 


08 (see F-6) Charpen boring bars 




17.6 


70.6 


33.3 


09 Change carbide inserts 


193/202 


17.6 


82.4 


11 .1 


10 (see C-6 ) die chasers 


.' 


11.8 


47.1 


33.3 


. . 11 ,.(see F-4), Set topl to center height 




17.6 


52:9 


44.4 


G. Inspecting Parts 










01 Calibrate micrometers ; / 


19.4/203 


17.6 


64.7 


11.1 


02 (K-15),. Measure with micrometers 


; 1^ 


17.6 


88.2 


44.4 
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DUTY/TASK 


Task/ Page 
Number 


Percent 
Performing 








Gri 


Lat 


Scr 


03 


Measure with dial calipers 


196/205 


17.6 


76.5 


44.4 


04 


(n-7, (3-9) Measure mt'\ fixed qaqes 


197/206 


17.6 


70.6 


22.2 


05 


Measure with rule 


198/207 


17.6 


82.4 


44.4 


06 


(K-U) Measure/out around using dial 




c 








indicators^ 


199/208 


17.6 


70.6 


33 • 3 


07 


(see G-4) Measure with plug qaqes 


— 


17.6 


70.6 


33.3 


. 03 


(K-13) Measure diameter and taper with 












bore uaqes ' 


200/209 


11.8 


76.5 


22.2 


09 


(G-4) Measure with snap qaaes 


- "T ■ 


11.8 


35.3 


0 


10 


(K-16) Measure with an optical 








. 




comparator ^ . 


201/210 


17.6 


52.9 


33 .3 


11 


Measure inside diameters usinq 












telescoping qaae 


: 202/211 ; 


17.6 


58.8 


22.2 


12 


Measure with radius qaqes 


. 203/212 


17.6 


58.8 


22.2 


13 


Inspect threads 


204/213 


17.6 


64.7 


33.3. 


H. Maintaining Work Area ' 










01 


(HO-4) Change coolant 


?05/214 


23.5 


70.6 


44.4 


02 


(see 0-1) Remove chips 




23.5 


82.4 


44.4. 


,03 


(see D-3) Clean work area 




23.5 


82.4 


44.4 


04 


(see H-1) Add coolant when necessary 




23.5 


76.5 


44.4 


05 


Check and maintain oil level in 
.base of machine 










f 06 


Lubricate machine in areas - 










07 


Check and maintain oil level in 
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.DUTY/TASK , 


. Ta^k/Page 
Number 


Percent 
' Performing . 




. 0 ■ 




6ri . 


Lat 


Scr ^ 




TOOL .GRINDER OPERATOR 










A. Interpreting Blueprints 


. ' ■ ... . 








01 


(see A-1) Interpret metric blueprints : 


, ■ 


82.4 


17.6 


11.1 


02 


(see A-2.) Interpret qeometric 


• 










blueprints • 





88.2 


29.4 


0. 


'03 


(see A-3) Read information blocks 




88.2 


29.4 


0 


B. Performing Mathematical Calculations 










• 01 


(see B-1). Add and subtract whole 












numbers- ; \ 




94.0 


35.3 


22:2; 


02 


(see B-1) Multiply and divide whole. 












numbers . 




94.1 


29.4 


22.2' 


03 


(see B-1) Add and subtract fractions • 




94.1 


29.4 


22.2 


04 


(see B-1) Multiply and divide fractio"'n 




94.1 


29.4 


22.2 


05 


(see B-1) Find the lowest common 












denominator 




82.4 


29.4 


ii.i 


06 


(see B-1) Add and subtract mixed - 












numbers 




82.4 


29.4 


22.2 


07. 


(see B-1) Multiply and divide mixed 












numbers 




88.2 


29.4 


22.2 


03 


(see B-1) Convert fractions and 












metrics to decimals 




88.2 


23.5 


22.2 


; : 09 


; (see B-1) Convert decimals to drill 












sizes usinrg a conversion chart 




88.2 


11.8 


22.2 


10 


(see F-17) Calculate tapers 




^94.1 


11.8 


ii-V 
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DUTY/TASK • " - 


0 

Task/Page 

Niimhpr 


Percent 
Performing 






Gri 


Lat 


Scr 


11 (see G-9) Calculate grinding speeds 


" — 


76.5 


5.9 


11.1. 


.12 (see G-9) Calculate qrindinq feeds 


— 


82.4 


5.9, 




13 Calculate rework dimensions 




94.1 


.5. '9 


0 


C. Using Workhol ding Devices ^ 








■ - ■ • 


or (see C-10) Install workpiece in 










magnetic chucks 




94.1 


5.9 


11.1 


^ 02 (see C-4) Install workpiece in 3-jaw 










chucks 




94.1 


23.5 


22.1 


\, 03 (see C-5) Install workpiece in 4- jaw 




. 






chucks 




88,2 


23.-5 


22.2 


■ 04. (sfc2C-9) Adjust faceplate 


■ — . 


82.4 


23.5 




05 (see D-1) Install workpiece in vises 


■ ■ 


100 


17.6 


22.2 


06. Install workpiece on magnetic parallel 


206/215 


94.1 


5.9 




07 Install vjorkpiece .in vacuum chuck 


207/216 


76.5 


0 


IV.l 


08 (see C-9). Grind parts. between centers 


— - 


88.2 


0 


1 1 .1 


09 (see C-8) Grind parts using f.ixtures 


' ■ ■ — ,/ 


88.2 


■5.9 


11 .1 


D. Setting Up Surface Grinders 








■ 


01 (see G-10) Plan sequence of operation; 




82.4 


23.5 


11.1 


02 (E-2) Select workhol ding device 


208/217 


82.4 


29.4 


11.1- 


■ 03 (E-3) Sel ect qrindirn wyieel s ^ 


' 209/218 


88.2 


29.4 


22.2 


.04 (E-4) Mount grinding wheels - 


210/219 


88.2 


35;3 


22.?, 


- 05 (see E-5) True and dress grirtding 










wheel s 




88.2 


35.3 


22.2 
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. DUTY/TASK 


Task/Page 

nuiHUCi 


Percent 
.Performing 








Gri 


Lat 


Scr 


06 


(see Er6) Select feed rates 




76,5 


29.4 


22.2 


07 


(see E-7) Select grinding speeds 


— ^ . 


76.5 


23.5 


22.2 


08 


(see'E-8) Calculate depth of cut • 




76:5 


35.3 


22.2 


09 


(E-9) Set trip dogs on grinder table 


211/220 


76.5 


35.3 


11.1 


10 


(E-10, F-10) Dress wheel to angles ^ 


212/221' 


88.2 


17.6 


11.1 


11 


(E-11, F-H) Dress wheel to a radius 


213/222' 


88.2 


11.8 


11.1 


12 


j(see E-12) Set up tracer attachment 


' • ■ . ^- 


76.5 


5.9 


0 


E. Setting Up Internal Grinder 






. 




01 


(see D-1) Plan sequence of operations 




70.6 


0 


0 


,02 


(see D-2) Select workhol'ding device 




70.6 


0 


0 


03 


(see D-3) Select grinding wheel : 


— 


70.6 


0 


0 • 


04 


(s^e .D-4) Mount grindingwheel and 












replace guard 




70.6 


0 


0 


05 


(see D-5) True and dress grinding ^. 












wheel 




70.6 


0 


0 


06 


(see D-6) Select feed rates 


: ' — " 


70.5 


0 


0 


07 


(see D-7) Select grinding speeds 




70.6 


0 


0 


OSy 


' (see D-8) Calculate depth of cut ' 


■ — \ 


M.7 


0 


0 


09 


(see D-9) Set depth of cut using table 












stop ' . 




70.6 


0 • 


0, 


10 


Set feed depth usinq wheelhead stops 


214/223 


58.8 


0 


0' 


• 11 


^ Set feed depth using workhead stops 


215/224 


64.7 


0 


0 


i 


(see D-12) Set up tracer att-achment 




58.8 


0 


0 
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" DUTY/TASK 

• •*'■'■ 


Task/Page 
Number 


Percent . 
Pefforminq 


.Gri- 


Lat 


Scr 


'F, Setting Up External Grinder / 










01 (sef^-H) Plan sequence of opecationso 


. ' — \ 


70.6 


0 


11.1 


02 (.see D-2) Select workhol ding device 


* * 


70.6 


0 


11.1. 

t 


. 03 (see D-3) Select grinding wheel. 


— 


70.6 


0 


n.t 


' 0'! {see D-4) Mount grinding .wheel- and 




r 


t 




replace guard ^ • > 




70.6 


0 


11.1 

•> 


05 (see b-S) True ani dress grinding ... 

A . ■ " /' 










wheel 


— 


70.6 


0 


11.^ 


v5 06 (see D-6) Select feed rates 





70.6 


0; 


ir.i 


07 (see D-7) Select grinding speeds 




70:6 


0 


11.1 


OS (see D-8). Calculate dep'th of duV 


■ — 


64.7 


0. 


11.1 


09 Adjust workpiece with table stops 


' 2I6/2253. 








Mo Adjust workpiece with wheelhead stODs^ 


217/226 


'58.8 


0 


11 .1 


11 Set rapid travel 


218/227 


58.8 


0 


0 


12 Set feed tVavel 


219/228 


70.6 


0 


0 


'13\ (see D-10) Dress wheel to angles 




70.6 


0 • 


'^\^^ 


14 (see D-U) Dress wheel to radius 


— ■ > 


70.6 


0 


11.1 


15 Dress wheel to coiiiplex profile. 


. 220/229 


70.6 


0 


0 


16, (see D-12) Set up tracer attachment 




64.7 


0 


0 \ 


.17 (see a:-10)^.Set up a taper 




70.6 


0. 


0 • 


18 (see D-23) Set up a follower rest 




58.8 


0. 


0 


\ 19 (see D-22) Sert^ijp^a steady rest 




64.7 


0 


0- 


■ Gl Operating Surface Grinders 










01 (see H-1) Check part 




88.2 


23. E 


11.1 
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. ■ . ' DUTY/TASK 

. ' A* . ■ ' . 


Task/Page 

nUlllUcr 

« ■ 


Percent . 
' Performing 




Gri 


Lat 


Scr 


02 (see G- IB) 'Install workpiece in 










holding davice 




88.2 


29.4 


11 .1 


■' 03 (see G-15) Touch off part 


,- — ,' 


82; 4 


23. £ 


1.1.1 


■ » ■ 

04 Operate grinder manually 


221/230 


88.2 


23. E 


,11 .1 


05 -'Operate grinder using power. feed 


222/231 


82.4 


Tl.£ 


0 


- 06 (see D-3) Adjust feed rate of coolSnt 




82.4 


?3.E 


0 


07 (H-9) Grind parts to size 


2b/232, 


88.2 


23.5 


ir.i 


08 (H-V)*^rin,d an angle 


224/233 ■ 


88.2 


17.6 


im 


09 (G-10) Grind a radius on'surface - 


■ / .-' 








'.grinder 


225/234 


88.2 


11.8 


ii.'f" 


10 (see G-9^-Grind complex profiles 


— 


82,4 


11.8 


0 


11 Gr^ind to remove warp . 


226/235 


88.2 


23.5 


.0 


12 o(H-12) Grind to a shoulder 


227/236 


88.2 


23.5 


11.1 


• ' . ■ ' • ; ■ " 

13 Grind parallel surfaces 

. ■ " \ 


' 228/237 


88.2 


23.5 


ll.T 


' 14 Grind square surfaces 


' 229/238 


88.2 


23.5 


11.1 


H. Operating Internal Grinder : 










or (see G-1) Check part 


X 


76.5 


0 


0 


• 02 (see 6-2) Install workpiece in 










workholding device - 


t 


76.5 


0 


■ 0 


03 (see G-3) Touch off part 


*■ 


70.6 


0 ' 


0 


04 (see Gt4) Operate grinder-^ manually v 


c . ■ ■■ 


76.5 


0 ' 


'jo 


05 (see G-5) Operate grinder using 










power feeds , . , , 




76.5 


0 


0 • 


06 ^ (see D-3) Adjust feed rate of coolant 




76.5 


0 


0 
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.DUTY/TASK 


Task/Page 

Niimhpr 

llUlilUCI 


Percent 
Performing : 






Gri 


Lat 


Scr 


- • 07 (see G-7) Grind through parts 


— 


76.5 


0 


0 


08 (see G-8). Grjnd blind holes 




70.6 


0 


0 


'09 (G-9) Grind parts, to size ' 




76.5 


Q 


0 


o' lO (see H-lS Grind internal tapers 


230/239 


76.5 


0 


0 


. 11 .(see 1-15) Face grind 




76.5 


0 


0 ■ 


' 12 (see 6-12) Grind to a shoulder 


— 


76.5 


0 - 


0 


^13 Grind an internal radius__::^-^^ — -.->-»-■ 


""231/240 / 


70.6 


0 


0 


- 14 Grind an internal recess 


232/241 


70.6 


0 


0 


__15- (see H-10) Grind an internal angle 




76.5 


0 


0.. 


I. Operating External Grinder 




0 






01 (see G-1) Check part 




76.5 


0 


11.1 


02 (see G-2) Install workpiece in 










holding deviqe 




76.5 


0 


11.1 


03 (see G-3) Touch off part ' 


^ — 


'70.6 


0 


11.1 


04 (see G-4) Operate grinder manually 


— ■ 


76.5 


Q- 


11..V 


05 (see G-5) Operate grinder using power 










feed 




70.6 


0 


'0 • 


06 (see G-6) Adjust feed rate of coolant 




76.^5 


0 . 

/ 


I'l.i 


0/ (see G-7) Grind parts to size ' 


- - 


76.5 


0 


11.1 


' 08 (see G-8) Grind an angle' 


— 


76.5 


0 


•11.1 


09 (see G-9) Grind a radius 


' ■ - . * 


76.5 


0 


.1.1.1 


10 (see G-10) Grind cor.pl ex profiles 




70.6 


0/ 


0 


11 Grind a taper 


233/242 


76.5- 


0. 


lUl 


12 (see G-12)Frind to a shoulder 




76.5 




11.1 
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DUTY/TASK 


( y. ■ .\ 
-» { 

Task/Page 
Number 


Percent 
Performing 






Gn 


Lat 


Scr 


•13 Tqpp Install and adiust ^ 










follower rest ^ 


/ 


''64^ 

ut • / 




w 


14 (see D-22) Install and adiust a steady 










i rest 




64 7 


0 


0 


15 (see H-11) Face grind a part 




76 5 


0 

w 


11 1 

1 1 . 1 


16 (see H-U) Face grind a part 




OO A 




11 1 


17 f <;ep H-14^ Grind a recess 




/ Q • □ 




11 1 ' 


« ■-' - ' 

u. brincnng various nateriais. 










ni ^ <;pp Grind milrl <;tppl 

02 > (see G-7) Grind hardened steel. * 




76 R 


3R 


11 1 




82.4 


35.3 


•11.1 

* 


03 fsee G-7) Grind ^non-ferrous materia^ls 




If. R 


17 fi 


11 1 


04 ^Grind pla^ltcs ^ ^ 




. 0 - 




n 
u 


K. InsDQCtina Parts • ^ . r ' 










01 f spp G- IV Cal ibrate micrometers 

\J X . % w X / 1 \ \J % llll W 1 Will ^ W W • w 




82.4 


11.8 


ll.i; 


02 Y see G-2V Measure with micrometer^ 

\ w w W VI ^/ ilWMwWII W f« 1 VII -III 1-94 1 WIIIW ■ W 




Oil. 4 


1 1 Q 


\ 4.1; 


031 (see Gt3) treasure with calipers 


' ' — 


/o.b 


1 1 • Q 


li t. 


" * Od ^''qop G-dV Mpa <;ijrp with fi xpd aaops 




/o . b 


1 1 ;o. 


I 1 1 

II • 1 , 


OR f <;pp .G-*?! Mpa <;urp' with riilt* . / 




q6 A 




II • 1 


. -^^ ■ . ■ ■■ \ • - J, ."^ 
Ofi Y ^pp G-6\ Mpasurp out arriund usina' >^ 

WW iwCC w ^/ 'llCUwUi W-'WUV Ul wUIIU Uw I'l^ 

. dial indicators • * ' t 


■•■ ,■■ 


^ ■,- 


> 

11.8 


' ' 

11.1 








lJ^/.8 


11.1 


: V;08 (see D.-13) Measure. with 'gage blocks , 




76.5 


11.8 


11.1 


: * ' 09 . (^ee G-1^^^^^^^^^^ an Optical 










comparator / 




76.5 


ri .8 


11 n 
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DUTY/TASK 


Task/Page 
-■Number 


Percent 
— Per-forminq— 






Gn 


Lat 


Scr 


iu iuentiTy surTace Tinioritib :^ — ~ — 


234/243 


76.5 


1 1 .8 


n . V 


11 Y coo n—19i Mo;)ciiY*o u/i'fh v*aH*iiiQ oaopQ 




82.4 


11.8 


n .1 


lO Y H— Dq vPnvm • a nni i1 a v» moA citv^omon'f* 
ic ^566 U^IH^ rSrTOiill uiiyuiai illcaoUi cillcii L 




82.4 


11 .8 


n .1 


• 1 ( coo Mo;i ciivo "f a novc 




76 5 


11 8 


n .1 

11*1 


i*f ^sse u-D^ neasure ubiiiy inuiuatiiiy 


■ \ ' . 








micrometers - \^ 


/D .0 


1 1 .0 


11 1 
11*1 


1K** ^coon.9\ Mo a CI tv*o iicinn V— anwil 
10 \ bcc u^C) rIcabUi fc: Uoliiy v-aMvil 










/ . - ■ " ■ ■ 

micromeLcrs 




75 .5 


1 1 Q 

11.0 


111 
1 1.1 


■•N ' . ■ ■ : . " ■ • ' - 

lb ^see b-iUj uompare macmneu part wixri 










temp 1 ates 




76.5 


n.8 


0 ' 


1/ ^see n-iy inspect partb 




70.6 


5.9 




L. Maintaining Shop and Work Area 










01- ;,(see H-4) Add coolant when necessary 




82.4 


5.9 


1.1 -1 


02 (see H-1)- Change coolant 




82.4 


5.9 




03 (see H-3) Clean work area : ■ 




82.4 


5.9 


n.i 


PRnnilPTTDN ^nPRFW maphtnf opfrator 










• M* i\caui'ii(j aiiu 111 tci c 1 1 iiy uiucpr iiitb 










Ui, ^see M-i ^ interpret metnc DiuepnnLS 




n.8 




55.6 


\jc ^see A-^; interpret geometric 










■blueprints ^, 


• 


5.9 




66.7 


B. Pierforminq Mathematical Calculations 










01 (see B-2) Add and subtract whole- 










I . . . • 

. numbers - - 




5.9 


0 


88.9 



DUTY/TASK 



02 (see B-3) Multiply and divide whole 
numbers 

,.-^03 (see, B-4) Add and subtract fractions 
•"^04 (see B-5) Multiply and divfde fraction 

05 (see B-6) Find the lowest common 
denominator 

06 (see B-7) Add and subtract mixed 
numbers r ; . 

07 (see B-8).Multiply and divide mixed 
numbers . 

. 08 (see B-9) Convert fractions to 
. decimals 

09 (see B-10) Convert decimals to drill 

f'.'t 

• . V size using a conversion chart 
C. Changing Tools 

01 . Remove tools 

02 Inspect tools 

03 Replace and adjust tools 

04 (see R-11) Sharpen circular tools 
.05 sharpen lathe tool 

06 (F-10) Adjust chasers for thread size 

07 Sharpian drills - 



_Tas.k/Page_ 



Number 



235/244 
236/245 
237/246 

238/247 
239/248 
240/249 



..Rercent- 



Performinq 



Gri 



5.9 
5.9 

'5.9 



Lat 



0 
0 
0 



X 



5.9 



0 
0 

, 0. 
■ 0 

0 
0 



5.9 

17.6 

11.8 
11.8 
11.8 
5.9 
5.9 
5.9 
11.8 



Scr 



88.9 
88.9 
88.9 

77.8 



88.9 



SB. 9 



77.8 



77.8 
77.8 
77-8 

77^6 
77JI 
88; 9: : 
66.7' 

















. ; _ DUTY/TASK — 

o 


""Task/ Page 
iNumoer 


Percent 7- \ 
Performing 








Gri 


Lat 


Scr 


D. Loadinn Bar Stock 










01 


Deb'urr stock . 


241/250 


0 - 


17.6 


77.8 


02 


Open chuck and install new bar 


242/251 


0 


17.6 


77.8 


03 


Index and position turret 


243/252 . 


0 


1 1 /§; 


88.9 


• .•04 


Start machine and operate 


244/253 


0 


17.6 


77.8 


. 05 


Inspect first part 


245/254. 


0 


11.8 


77 .8 


06 


Load and adjust part using electric 












automatic rod magazine. 




0 


0 


55.6 


07 


Load and adjust part using a roller 












feed 




0 


0 


55.6 


08 


Loid and adjust part using a mechani- 












cal automatic rod magazine \ ' 




0 


5.9 


55.6 


09 


Adjust feed finger to proper tension 










10 


Adjust collect tension 


i ■ 








E. Performing Production Operations 










01 


Machine forms with circular tools 


246/255 


0 , 


5-9 


77 .8- 


02 


Cut off -parts with circular tools 




0 


5.9 


66.7. 


03 


Turn diameters with roller. box 












turning tools 


247/256 


0 


5.9 


88; 9 


04 


Feed parts to a swing stop 




0 


■'0 




05 


' Feed parts to a turret stop . 


248/257 


0 


11.8 


88.9 


06 


:(see.D-9) Thread a. part using 'a die 
•(see D-8) Thread a part using a tap 




0 


11 -.8 


88.9^ 


07 




0 


11.8 


88.9 


. 08 


Thread a part^ using an opening die 












holder 


249/258 


0 


. 5.9 


88.9 



ErJc / \ ; c 304 



300 





DUTY/TASK; (, j ■ 


Task/Page 
Number 


■ ^ ■ i. ■ ■■ 

Percent 
Performing 








Gri 


Lat 


Scr 


09 


Rough turn parts with a balance 












turning tool 


250/259 


0 


5.9 


77.8 . 


10 


(see D-4) Center and drill pant^s^^^ 




0 


11.8 


88.9 


11 


(see D-6) Ream parts 




0 


11,8 


88.9 ., 


12 


Support a part with a back rest* 




0 


0 " 


65.7 


.13 


Thre.ad a part with an acorn die 


251/260 


0 


5.9 


77.8 


■ 14 


Turn and form with a swing tool 




0 


5:9 


66.7 


15 


(see d-li) Turn a taper * , 
(see D-16) Knurl a part 




0 


5.9 


66'.7 


16 




0 


5:9 


88.9, 


17 


Form the end of workpiece' with a 












pointing tool V 


■ 252/261 


0 


0 


66.7" : 


18 


^Cut off parts with a straight cut 








f 




off tool \ 


253/262 


0 


11.8 


88.9 


- 19 


Turn a part using a knee tool 


254/263 


0 


5.9 


77.8 


• 20 


Recess parts with a recessing tool 


255/264 


0 


5.9 


88.9 


21 


Cut off parts with a vertical slide 










22 


attachment 

Drill parts with bottoming drills 


256/265 
^25.7/266 


0 
0 


11.8 
11.8 


88.9 " A; 

88.9," 


23 


(see H-17) Deburr parts 




0 




88.9 J 


; F. Machining Various Materials 










01 


(see A-7) Inspect safety areas of 
machine 


r 


■0 


11.8 


66.7 • - 


02 


(E-1) Machine mild steel • • 


258/267 


0 


17 .6 


88.9 , 


03 


' (E-3) Machine aluminum 


,259/268 


0 ' 


17.6 


88.9 
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DUTY/TAbK 


Task/ Page 
Number 


Percent 
Performing 








Gri 


Lat 


Scr ■ 


04 


(E-4) Machine brass 


260/269 


■ t 
0 


17.6 


88.9 


05 


(E-2). Machine plastics 


261/270 


0 


17.6 


77.8 

J 


06 


(F-2) Machine stainless steels 


262/271 


0 


17.6 


B8.9 


G. Inspecting Parts , 










ni 


f cpp Mpa<>ijrp with micrometers 


- « 


0 


17.6 


88.9 


0? 


(see G-3) Measure with calipers 




0 


17.6 


88.9 


03 


(see G-4) Measure with fixed gages 




0 


11.8 


77.& 


.. 04 


(see G-5) Measure with! scales 


- ~ • ■ 


0 


17-. 6 


88.9 


05 


(see G-6) Measure using dial indicator 


S , '/ — _ . 


0 


17.6 


77.8 


06 


(see G-8) Measure- with bore gages 


: ; — 


0 


11.8 


77:8 


07 


(see G-10) Measure using an optical 












comparator . '\ 




0 


5.9 


88.9 


08 


(see G-11) Measure. with telescoping 












gages" - ... 




0 


5.9 


77.8 


09 


(,see G-1) Cal ibrate micrometers ^ 


■' . -- ■ ■ 


0 


0 


55.6 


10 


(see G-13) Inspect parts 


■ -- - . 


0 


17.6 


88.9 


H. Maintaining Work Area 










01 


(see H-3) Clean work area 




0 


17.5 


88.9 


02 


(see H-1) Change coolant 




0 


11.8 


88.9 


03 


(see H-4) Add coolant when necessary 

■- ■ . ' ! • ■ 




0 


n.8 


88.9 

/■ ■ ' 



/■■ ■ 
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, APPENDIX B . ■-- 

Tool s/Equipment/Work Aids by Percent Incumbents Using 

(n = 384) ' 



Tools/Equipnient/Work Aids 




Percent- Us inq ' 


' ike drum machine ' . 




■ ?oo ■■ 


hammers 




- 94 


alien head wrencji 




• , 92 . 


' wrenches i 




■ 92 


. adjustable wrench 




90 \ 


pliers 




90 


0 

ball peen hammer 




88 


files ■ 




88 


yise grip 




88 


hand grinder 






scale , , , 




-.84 


screw drivers , ' : 




84 


vises 




^ 84 


- drill . 




" ;■■ 82, '^^^: 


* micrometer, external 




:\ 82 :. ,^ ^ ^. 


:. tool holder . 






■ chuck , 




. 80 


depth micrometer 




• 80 ■ 


drill press, bench 




■''^ 80 


hand drill 




80 , :■ 



Tools/Equipment/Work Aids 


Percent Using 


Wicrometer: depth , ' 


OU 


micrometer: outside' ^ , 


on 
oU 


STX-incn rule — 


OU 


' • ■ ■ tj 
, ] straight edge 




chisels . ' 




combination square 


/O 


countersink 


7Q 


dial indicator 


^ . / o 


graduated scale ^ \ 


N. 7ft 


socket wrench 


7ft 
/ o 


calipers 


7C 
/D 


center punches 


i 7f; 


counterbore 


7fi 


hand reamer 


- - - 7f; ' 




76 


threading dies 


76 v , 


boring bar^holder 


^ 74 


boring tool 


74 


magnetic aiai inaicaLor Ddbe 


74 - 


micrometer, internal 




tapping head 


74 


taps 


■74. ' 


feeler gage ■ 




^grinder, bench 


■■■■': '..'■. ■ ■ ■ 72' ■ 
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T ool s/Equi pment/Work Ai ds 
micrometer: inside 
protractor 
tap wrench 
tool post 1 . 
drill gage - - 
drill, press, floor type 
grinding wheels . 
height gage , 
plug gage, plain 
tool makers yir,e 
wing divider 
angle plate 
boring head 
center 
collet 

drill grinding attachment 

gage blocks 

hacksavr 

level 

reamer 

anvil micrometer * 
arc welder 

carbide tipped tool bits 
face plate 
skey type chucks . 



Percent. Using 
72 • 
72 
72 
72 
70- 
70 
70 
70, 
70 
70 
70 
68 
68 
68. 
68 

"68 , 
68 
68 

- 68 ■ 

66 
66 ■ 
66 
66 
66. 
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Tools/Equipment/Work Aids 


Percent Using 


screw & tap extractors 


66 


' surface plate - 


66 


center drills 






Qiai Caliper . 


' -64 


height setting gage 


64 


. master square 


64 


micrometer: blade or slot 


64 


quick change chucks ' . - 


' 64 - 


single 'point, boring tool 


64 


surface ga^e 


64 


V blocks " 


64 : 


vernier calipers 


.64 


work holding jaws 




, 64 


centers 

clamp: t-slot / 




62 

** 




62 


cut off wheel (gi^nder) / y 


62 


diamond dresser 


62 . 


edge finder - 


62 


groove micrometer 


62 


steady rest - 


62 


angular blocks ^ 


60 


bench blocks 


60 


calculator * • 


• ' 60 


caliper rule 


60 


clamp: universal 


■ 60 




Tools/Equipment/Work Aids Percent Using 



CO 1 1 apsiD le uie neaa 


- 


60 


comparators » mecnamcd i 




, 60 


magnetic blocks 




' 60 

\J\J 


magnetic chucks 




60 


micrometer, xrireau 




■ 60 , 


(^ara 1 1 e I c i ampb 




60 


parallels 




60 


» 

oLi cW CAti a^tui 




. . 60. 


sma 1 1 no I e 9^9" 




' 60 


sxee 1 tape 


• 1 


.60 


t-square 




60 


^ thread chaser 




60 


collet index Tixtures 




58 


go-no go gage 




.00 


lock grip pi iers 




58 


surface grinder dry 




58 


swivel vise 




58 


telescoping gage 


■ \ . 


58 


thread micrometer 




58 


threading stop 




/58) 


tool post grinder ; 




58 


clamps , / 




56 


. clamps and^traps 




. 56 


dial depth micrometer*. 




• 56 


filing machine 




' 56 ■ 
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Tnnl c /Pniii nmon+ /Unvl^ Ai He 




Pprcent U<iino 


^gr"'nder, surface 


■ <^ 

<. 




master precision levei 


* 


i- _ .. 


taper gage 


e 


□ u 


Clamp, screw neaa . 






coFjipa.rators , electronic 






airect reaaing aiai vermer 






Tiy cuLLers 




54 


follower steady rest 




Rd 


grinder, cutter 




Rd . 


grinder, pedestal 










54 . 


micrometer: aisK type 


• 


5d 


scri ber . 
square blocks 




54 ^ 




54 * 

. \ ■, ■ ■ ' ■ ■ . 


center gage 




^ 52 


clamp: u-clamp \, 




5? 


deburring tools 




CO 

a 


• drive pin punches 




' CO 


hole gages 




3C . * 


microouiti Mai b aiiu LUU 1 b 




52 


micromcLer, v-anvi i 




52 


numerical controlled machine 




52 


pin punches 




' - :"52 


planer gage 






Straight shank reamers . 




' ■ •/ 52 
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Tools/Equipment/'Wo'rk Aids 
taperer attachment . 
telescope gauges 
•thread rfestorer v 
bevel protraclor . 
carbide grinding burrs 
carriage stop 

centers with dividing head 
counterweight feed 
die hpDks' 

dog • ' ' . ' 

dressing "attachment 
drill press, radial 
indexing centers ' 
indexing .head^^ 



live center 



micrometer: t)oiht 



'sine bar 
straight 

adjustable parallels 
arbor 

arbor press 

center 'scope - ; 
center wiggler 
clamp: double, finger 
cylinder boring bar 



Percent Using 
'52 

-- . 52 - 

' •. -52.. 
■ ' 50 
50 . 
50 
50- 
-50" 
^50 ■ 
i 50 

50 . 
. '.50 
''-'50 ■■ 
50 
50 
50 
50 
50 
48 ■ 
48 
48 
48 
48 
48 
48 
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1 ■ 



ERIC 



TooU/Equi pment/Work - Ai ds 


: ' — — 

Percent Using 


diamond grinder 


48 ' . »/^^ 


grinder, carbide 


- • ■ ** ■ ■ 

48 


hones 


48 


scraper ^. 


48 - 


set up blocks 


48 


.snap, gage,- plain { ] 


^ * /to ^ 

. 48 ^ 


• taper attachment ' ' :::-^''\ 


48^ * < 


vernier caliper. \ - 


— -~ —48;—-^- — 


center finder > — . ^ ; ^ : ' x-" V 


46 


comb carbi.de scribe r & mag ret^X'- 


• . 46 '[ 


- . • comb "steel step block & clamp 


46 


drill press, gang 


46 


" ''hand router. • - ' \ 


^ 46 

■' ► ■ ^ . 


- ; ■ - • " . - ■■ - * • ■ « ■■ 

^ keyway cutters 


\ ' 46 . - 

/ ' . * . 


. * ' ' ■ ■ ^. ■ • • ■ ' V . ' ■ 

magnetic parallels ; 


45 • 


' " pin vase . / ; ^ ^ 


1 • ' 


V. radius gage > /S!^ 


1 • AC' ^ ' 

^-45 • 


tap and reamer aligner 


1 ' AC' 

46 


tracer ■ . ^ 


46 - 


aajacent para iie is - , . , 


• 44 


0 clamp: goose neck 


;•: ' • .• 44 


collet block/chuck 




" cutter grinding attachment 


... 44' 


drift Dins-* : 
. emery cloth./ 


.. . 44 

1 • ■-■ . ■ 44- \ : . 

, . . .. ^ .. .. . . .. . •: 



Tools/Equi pment/Work Ai ds 
eye bolts " 
facing head 
grinding attachment 
hermaphrodite calipers 
honing head 
honing machine 
one-two-three blocks 
tool shapes & grinder" 
tracer attachment 
tubing micrometer 
vacuum chucks 
welding attachment 
bench sander 
contour dresser 
cylindricial: grinding attach 
hydraulic press, 
indicator square 
measuring wire, thread & gear 
radius gage set 
snap gage, thread 
super sf>^ .^^ '^iree jaw chuck; 
arc cutting 

automatic screw machine 
dividing head 



Percent Using 
44 
44 
44 
44 

44 ' 
44 ■ 
. 44 
' 44. 

44 
• 44. 

■ 44 
44 

V - ,. - 42- 

■ 42. - ■• 
42 

40. , 
40 ■ 
-40 
40 
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ERIC 



Tools/Equipment/Work Aids . 




Percent Using 


^riser block y : 




40 


comparators, air 




';; 38' 


form cutter, multiple flute ■ 




■ ■38,.;;; 


form cutter, single flute 




38 .:- ■;;■■ 


gear cutting machine 




.-.■ J ;38 


grinder, 0 D - 


tr 


;■ • ^; . 38 


hold-downs 






hydraulic feed 




:■ - i ; 38-; :; , 


indexing unit 






interlocking cutters 


■ ." ■■ - ■ :' 


■; 38 '«. 


jacks 






** lathe, toolroom 




38 : 


mechanical . "dividing head 




38 


si otter ■ 




38 


-V-tool post turret 




38 


. ^labelt Sander 




36 


cylindrical square \ - 




36 


. divider , 




36 


grinder, cylindrical 




36 


grinding attachment 




36 


oil stone hammer 




• ^' ■■ ■ '36 ■ 


; ' orbital sander 






rihn nane-. plain - 






rotary table 




36 






36 
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Tools/Equipment/Work Aids 




Percent Using ■ '■ \ 


transfer screws & punches. 




■ 36 ■ . 


vacuum form 






bandsaw, vertical cutoff 




■ 34 


drill press, sensitive 






key si otter 






lathe, bench 




:/• : " ;34' ■ 


line boring bars 




.34 ■ . . .■ 


magnifying glass 






sliding protractor 




■ 34 ' 


universal head 




34; 


bandsaw, horizontal cutoff .. - 




32^ 


diamond wheels 




32 ' ' 


grinder, I D 




32 


jig . . . :/ 




. " ,32 


jig borer ' 

■ ' ■ I. 




32 


number & lettering stamps 




32 


optical .dividing head 




32 


plastic tipped hammer 




32 


slot' grinder 




32 


spotting tool 




32 


tapered sleeves ' 




32 


tilting table 






> ball bearing parallels • 




30 


grinder, centerless 




30 


jig borer, vertical 




30 



ERIC 
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Tool s/Equipment/Work Aids 




Percent Using " 


optical flats & mono light 




30 ;■■'>.■':■ 


spade dri 1 1 s 






spot facers 




^ ■ -30 : ■■■ -V 


strap wrench 




.■■30 


template gage 






auto collimator 




>:.V .. 28^ v. 


band saw- welder 




- ' :28 . ; 


chankshaft grinder 






end mill 






-.fixture^ 






grinder, jig 




28 


V : horizontal planer 






inverted tooth cutters 




28 


jig borer, horizontjaH 




28 


lathe, engine 


■ 28 


magnetic U. blocks - . > 




28 


overhead router 




28 . 


rack cutting attachment 




28 


rawhide mallet hammer 




28 ^ 


rotary head 




28 


rule holder 




28 


screw pitch gage 




28 


shaper, horizontal 




28 


shaper. hnri7nntal 






shaper, vertical 




28 



/ 



Tools/Equipment/Work Aids 
shaping attachment 
si eeves 

turret tail stop 

carbide' mill cutters 

duplicating head 

electric farge hammer 

flexowriter 

gas welder 

horizontal head 

milling cutters 

mi 1 1 i ng machi ne , hor i zontal 

punch from grinding fixture . 

t^slot bolt 

wiggler 

cavitron (ultrasonic grinder) 

crankshaft straightener . 

lathe, turret 

milling machine, vertical 

profilometer 

radial arm saw 

screw pitch gage 

t-slot cutters ■ 

val ve f aci ng machi ne 



'flush pin gage 
forklift 



Percent Using 

■■■■ 28 

28 . 

28 

26 

■ . "26 
26 
26 
26 
26 
26 
26 
.26 
26 
26 
24 
24 
24 
24 
24 

■ 24 

24 
24 

24 ' 

' 22 
22 
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. Tools/Equipment/Work Aids 

lathe madrels 

loupe 

morse taper sleeves ■ 
boring mill, vertieal 
radius dresser v 
right angle head 
screw kacl / 
bandsaw, contour . 
boring mill horizontal 
clamps and straps - 
face mill 
shell mill . 
table saw - 
electric welding ' 
milling attachment 
re-nu-threads inserts . 

right hand 

slitting saw 

microscope 

chain pipe wrench 

engraving cutter grinder 

gas cutting . 

high speed head 

jeweler's saw 

laps 



Percent Using 

V 22- :;: 

_\22';V 
'22;:.: 
' 20 
20 
20 

. 20 
18 
18 

; 18 

18 
18 
16 
16 
16 
16 

16 • 
14 

s 

12 

i2 . 

12 

12 
12 
12 
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Tools/Equipment/Work Aids 




Percent Using : . 


lathe, vertical turret 






leaf gage 






milling machine, universal 






radius turning attachment 




12 


screw feed attachment 






slide milling cutters 




12 . 


tail stop attachment 






lathe, tracer • 




10 


mitering attachment. 




10 


turnamatic lathe 






broaching machines 




■ 8 ) 


Internal 'spindle 






quill head 






shell reamers 






slab cutters 




\( - 'i' r:^ ^ " 


sweeping tool 






cat head^ 


t 




lapping machine 


«» 


^ 6 


slab mill 


- d» .. • 


. • ' 6 


thirty angle guide 




6 


trammel 






cherrying head - . 




4 


diamond charged mandresl 




4 


electric furnace 




4 






4 
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Tool s/Equipmerrt/Work Aids 

hyperdermic syringe 
milling machine, profile. 
N.C. tape splicer 
panel saw 

panel saw-push button 
rip fence 

seat facing machine « 
spring making attachment 
spring thumb lock * 
wheel crushing attachment 
wing divider 

electrical discharge machine 
gas forge 

spring thumb lock roller 
vemco drafting machine 



Percent Using 

■ 2 i 
■■ ■ 2 • 

2 
2 

■ Z 

-' ^ 
■ 2 

2 

2 

0 

0 

0 

0 
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APPENDIX C '\ 
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STATE-OF-THE-ART LITERATURE •, 
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DECISION 
PHASE . 
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Consortium Level 

Priority . 
Deterinination 
Procedures for 
V-IECS Product 
Development 

HODULE i 




Development of 
Product Agree- 
ment and : 

Management 
Information 

Form . 



HODUUE 2-B 



Development of the 
Population Report and 
Sample Selection List 



• HOOULE 



Development of the 
Preliminary ' ' 
Occupational Inventory 



HODULE 4-B 

Selection of the 
Writing Team 



Training of 
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